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NEWS quimpy FLOATING LINK 


Permits Higher Pressures— Higher 
Speeds— Lower Viscosities. A revolu- 
tionary new feature that will vastly in- 
crease the efficiency, temperature range, 
and flexibility of the screw pump. The 
FLOATING LINK is an exclusive fea- 
ture of QUIMBY Gear-in-Head Pumps, 
and is available for the conversion of 
present pumps. Write for complete 
information. 

¥% Patent Pending 
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When you buy a QUIMBY SCREW PUMP you get something more 
than just a pump. You get the benefit of more than fifty years 
experience in pump designing. Quimby originated the screw 
pump in 1894. For more than half a century, the QUIMBY Screw 
Pump has been progressively improved until today, with the 
introduction of the revolutionary FLOATING LINK*, ‘t is without 
an equal. 

When you buy a screw pump, be sure it’s a QUIMBY—there 
is no substitute. Quimby has a completely adaptable line of 
screw pumps in a wide range of sizes and types, as well as a 
complete line of ROTEX and Centrifugal Pumps. If you have a 
pumping problem, ask QUIMBY about it. 
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he THE matter of labor the new Congress faces 
the precise task of leaving men with their right to 
strike, while protecting the public from the strike. 
It is a fine distinction and it calls for statesman- 
ship rather than vengeance. 

The constitutional right of 
each citizen of the United States 
includes the privilege of walking 
off the job as he pleases. This 
is fundamental and it can not be circumscribed, 
otherwise men will lose freedom in other matters. 
And freedom is not to be numbered or listed by 
degrees. The Four Freedoms had a run of publicity 
but it is better to have freedom without numera- 
tion or definition. 

But in the labor movement of the United States 
over the past dozen years men have been giving 
up that bit of freedom—the right to strike. Indi- 
viduals do not strike. Strikes are called for them. 
Men obey in fear, rather than in-freedom. 

What has taken place is the creation of monop- 
oly in labor, which can be even more vicious than 
monopoly of capital. In a monopoly of capital, 
progress can be halted. An exercise of the monop- 
oly of labor can bring hunger and privation. 

Herein the laws need revision. It should not be 
legal for a man or a set of men to gain control in 
the labor market, just as it should not be legal 
for men to gain control of the monetary system or 
the food supply of a nation. Regardless of their 
base of operation, men become autocratic when 
they hold such privileges. The quicker the system 
is abolished, the quicker freedom will be less cir- 
cumscribed. 


A Matter 
Of Freedom 


That men should have the right to strike is 
unquestioned. That men have the right to force 
men into a strike is indefensible. 


As WAS expected science is now evaluating the 
beneficial by-products of the atomic bomb. Before 
the recent chemical-engineering symposium of the 
American Chemical Society in Pittsburgh, Dr. 
Manson Benedict said the de- 
velopment has created a new 
field of organic chemistry. 
These peacetime materials, 
made chiefly of fluorine and 
carbon, include plastics, lubricants and solvents, 
which already are available. 

Dr. Benedict of Hydrocarbon Research, Inc., 
who designed the gaseous diffusion plant at Oak, 
Ridge, is of the opinion that concentration of 
uranium 235 may be the only separation to which 
the process may be advantageously applied. But 
he outlined advancements in equipment, which in 
themselves may outweigh the expenditure in- 
volved in the Oak Ridge project. 

“Among the most notable developments,” he 
continued, “have been the advances in vacuum 
engineering. Construction specifications and weld- 
ing techniques have been developed for making 
intricate equipment of large volume vacuum-tight 
to an unprecedented degree. A new mass spec- 
trometer leak detector and new vacuum testing 
methods make leak hunting in vacuum systems a 
rapid, simple procedure instead of a _ tedious, 
laborious task. These developments are bound to 
benefit all aspects of vacuum technology and may, 


By-Products 
Of Oak Ridge 
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Socony-Vacuum's Paulsboro, N. J., TCC unit h 
to concurrent flow of catalyst and oi]— with pra 
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On the first run following its conversion, chargin 
10,000 barrels per day of combined vapor and liqui 
yield of 10 pound motor gasoline was 45.5%. The po i 
charge that was unvaporized had a mid-boiling point ef 850°F. 
with an end point well in excess of 1000°F. No difficulties were 
encountered in conducting the run. The carbonaceous material 
on the catalyst leaving the reactor was entirely free of oily 
matter. Of noteworthy importance was the dry gas yield of ‘only 
3.9 wt.% C; and lighter, a coke yield of only 3.0 wt.%, and a 
liquid recovery of 102.1 volume % C;-free. : 


















Even though unvaporized liquid oil was charged to the reactor). 
it was not necessary to increase the rate of stripping steam ‘ 
formerly used on vapor phase operation. 


For about 1% of original capital cost, other existing TCC units 
can be similarly modified to charge non-vaporizable stocks. 


HOUDRY HOUDRY | 
PROCESS CORPORATION CATALYTIC 
25 Broad Street, New York 4, N. Y. 


UTYAXY Ky 4 
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for instance, lead to interesting developments in 
high voltage accelerators and other branches of 
applied physics. 

“A continuous mass spectrometer for process 
analysis was developed for recording the concen- 
tration of contaminants with substantially no time 
lag. This instrument is bound to prove useful in 
many gas processes where it is important to have a 
rapid, continuous record of gas concentrations. 

“The development of vacuum-tight globe valves 
which can be opened and closed hundreds of times 
before seat leakage sets in will be of great impor- 
tance to the low-pressure process industries. 

“The knowledge gained by pump manufacturers 
in designing high-ratio centrifugal compressors 
has notably advanced the art of designing similar 
machines for air, refrigerants and other gases. 

“The devzlopment of methods for applying an 
adherent internal nickel plate to steel pipe should 
be of great value in many other processes treating 
corrosive chemicals.” 


ere to the extreme now indicated the 
working day can be made to include the time spent 
in traveling between home and the shop or office. 
In that instance, suburban living will become 
profitable, as well as attrac- 
tive, since the individual thus 


What Is a situated can draw pay for the 
Work Week? hours spent enjoying the 
scenery between home and 


place of activity. 

That some activities involve a preparation that 
should be given. financial consideration is admis- 
sible. These, however, should be made a part of 
contracts. But to take one such instance and its 
court decision as a pretext for moving against the 
corporations in a phalanx is little short of cowardly. 
Moves like that are one of the reasons for the trend 
in elections, things to be avoided. 

As for what to do, there is the instance of the 
Pittsburgh Equitable Meter Division of Rockwell 
Manufacturing Company, which has answered a 
“portal-to-portal” court action with a suit of its 
own. The issue has been summed up as: 

“The issue basically is what constitutes a work 
week. We have always treated our employes and 
the duties they perform in good faith and with an 
open mind and have carefully seen to it that each 
employe was fully compensated. If, after all these 
years, it is necessary to redetermine what consti- 
tutes a forty-hour work week, then the court 
should have before it all the facts. It has been 
recognized for some time that some of our em- 
ployes, in spite of a written contract, have not 
worked an eight-hour day or a forty-hour week 
but have expected compensation for eight hours 
each day and forty hours each week. Now that the 
issue has been put squarely before us it-is our 
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intention to show the extent of loss to the company 
arising out of slowdowns and the admitted re- 
fusal to maintain production. This is regrettable 
but as chief executive officer of the company, | 
must be as fully aware of the rights of the stock- 
holders as I am of the right of employes. Each 
group must be and will be protected but neither 
group will be made to suffer for the benefit of the 
other. All that should be expected of either is a 
fair day’s work for a fair day’s pay.” 


‘howies the end of this year production of 
natural rubber is due to reach a level equal to total 
consumption. Then will come the critical moment 
for the chemical-rubber industry and its role in 
national affairs. It has been the atti- 
tude of PETROLEUM REFINER that a 
substantial plant capacity be main- 
tained, sufficient to make sure that 
this nation never again face the pros- 
pect it looked upon when Singapore fell. 

How to maintain that much capacity for making 
chemical rubber is not a question that permits sim- 
ple answer. Certainly it will not be wise simply 
to continue operating some plants as they are now 
operating. Subsidy will keep plants operating; it 
will not keep progress operating. Chemical rubber 
needs the advantage of competition from the lab- 
oratory into pilot plants, into commercial plants 
and into sales. 


As to 
Rubber 


By WHAT reasoning “183 miles of large-diam- 
eter steel line pipe” came to be classed as mer- 
chandise such as UNRRA should distribute to the 
ill-clothed and ill-fed of the world is beyond 
comprehension. Such was the 
case, however, and is how 
the matter of using this pipe 
for the big gas line from West 
Texas to California got into 
the Federal District Court of West Texas. 

It seems that the United States Treasury had 
placed the order for the pipe with A. O. Smith 
Corporation. When it was needed for the Texas- 
California gas line, questions were shouted. The 
order had been placed for UNRRA, which haa 
planned delivery to the Ukraine district of USSR. 
When protests became numerous, the Treasury 
Department cancelled its order. Still the corpora- 
tions which needed the pipe and would have been 
affected by its delivery to Russia went through 
with the litigation. 

Down in a lower court the welfare of the people 
of the United States took higher rating than did 
the needs of the people of Russia, so the big gas 
line is going to have first call on pipe from one 
mill, all this activity of giving a bottle of milk to 
each Hindu and a pair of rayon pants to each 
Hottentot to the contrary notwithstanding. 


Good Solid 
United States 














































TURBINES by ELLIOTT 


have what refinery engineers want in a 
mechanical drive unit. Thousands of them 
are demonstrating this every day with 
long non-stop runs, in vitally important 


drives, under tough conditions, installed — 


indoors and out, wherever the need 
demands. Steam mostly, but in some 
cases driven by natural gas with equally 
satisfactory results. 


When a unit is ordered in lots of a 
dozen or more at a clip, by plants well 
known for careful selection of equipment, 
satisfactory performance is obviously 
taken for granted. This is the case with 
Elliott mechanical drive turbines. 


Built in a range of types and capacities 
covering all- mechanical drive needs. 
Bulletins for the asking. 


SPRINGFIELD, O. — NEWARK, N. J. 
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History, Source, and General Nature of 


Asphaltic Bitumen 


A. J. HOIBERG 
Director of Asphalt Research, Lion Oil Company 


‘he widespread use of asphalts in modern engi- 
neering practice is shown by the large volume sup- 
plied annually. Sales of nearly 7 million short tons of 
petroleum asphalt, exclusive of road oil, and about 
800 thousand tons of natural asphalts were reported 
by the Bureau of Mines for 1944.’ Included in this 
demand are products which vary from high-melting 
brittle asphalts used in preparation of rotogravure 
ink, through paint bases and roofing asphalts, to 
relatively fluid and ductile paving materials. Asphalts 
find such wide and varied use in industry because 
of their general nature and the refiners’ ability to 
process them readily to have the qualities desired for 
specific applications. Inherent properties which per- 
mit ready handling are: (1) Asphalts are soluble in 
ordinary hydrocarbon solvents, as petroleum naph- 
thas, and can be “cut-back” to paints or liquid paving 
materials which can be applied at ordinary tempera- 
tures. (2) Asphalts become fluid upon heating to 
relatively moderate temperatures, and in a heated 
condition can be brushed or sprayed. (3) Asphalts 
agitated with a soap solution or clay suspension be- 
come emulsified. Water emulsions with an asphalt 
content of up to 65 percent can be sprayed in road 
building or brushed in water-proofing applications. 
In all of these forms, it is found that asphalts adhere 
tightly to materials of construction so that once in 
place they tend to remain permanently. 

Besides these properties which make possible their 
use under greatly different conditions, asphalts, com- 
posed of relatively inert hydrocarbons, are highly 
waterproof and show extreme resistance to deteriora- 
tion upon aging. As illustrative of their remarkable 
preserving action, there can be shown fossilized 
remains of prehistoric flora and fauna from the 
Rancho-la-Brea asphalt pits near Los Angeles. 


Early Sources and Applications 

The usefulness of asphalts in constructions was 
realized some five or six thousand years ago when 
the petroleum industry was founded.*** At that 
time the industry was confined: to the proc 1c. on of 
heavy or non-volatile petroleum products ; 2 d on 
the surface of the earth. Blazing gas well were of 
course known and worshipped by certain religious 
groups in Persia. But products containing substan- 
tial quantities of volatile products were excluded 
from general application owing to their inflamma- 
bility. As distillation methods were not discovered 
until the second century A.D., and not applied to 
petroleum until the sixth century A.D., it was im- 
possible to render inflammable petroleums suitable 
for general use. Thus, the early petroleum industry 
was essentially a bitumen industry. 
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Sources of natural asphalts were scattered in the 
Euphrates Valley in the present Iraq and in general 
between the River Nile in Egypt and the Indus River 
in India. The Dead Sea must have been a well known 
source of asphalt because many ancient historians 
refer to it. Evidences are that at early times asphalts 
were materials of commerce and even spoils of war. 
Asphalt was used not only as a mortar but for the 
purpose of fixing the blades of tools into their 
handles and as a setting for jewels and for orna- 
mentations to works of art. The bust of Manishtusu,, 
King of Kish (about 3600 B.C.) was carved with the 
conventional design showing hair and beard, and 
eyes of white limestone were cemented in their 
sockets with bitumen. 

The Babylonian Era, 2500 to 538 B.C., has given 
examples of the extensive use of asphalt as a mortar 
and water-proofing agent. Building foundations often 
were composed of many layers of burnt brick 
cemented with an asphalt mixture containing sand, 
gravel or clay. The porous nature of the brick caused 
the absorption of the asphalt, thereby forming a very - 
firm and permanent bond. 

One of the outstanding feats of engineering was 
performed during the reign of Queen Semiramis 
(about 700 B.C.). A tunnel under the Euphrates, 
approximately 0.6 miles long was constructed from 
burnt bricks coated with an asphalt mortar. Here 
we see asphalt playing a dual role of binding ma- 
terials together and: water-proofing the structure at 
the same time. 

A century later Nebuchadnezzar constructed revet- 
ments and retaining walls of burnt brick and asphalt 
on the Euphrates, profiting by the experience of his 
father, who had used sun-dried bricks which failed 
to hold back the waters. Nebuchadnezzar also caused 
the bridging of the Euphrates near Babylon. The 
bridge was 370 feet long with piers of burnt bricks 
embedded in an asphaltic mastic. The bases of these 
piers were further protected by a superficial coating 
of asphalt. 

The use of asphalt in war has been recorded by 
the Roman naturalist Pliny the Elder (23 to 79 
A.D.). He stated that defenders of the city Samosata 
repelled Lucullus’ attack by igniting the walls with 
burning maltha, a liquid bituminous substance, which 
could be extinguished only with damp earth. 


From that time until comparatively modern times 
there are few references to the employment of as- 
phalt in engineering. It was not until 1838 that a 
sidewalk was first constructed from asphalt on the 
portico of the old Merchants’ Exchange Building at 
Philadelphia. The first modern asphalt road was 
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constructed in 1852, in France. Pavements shortly 
thereafter were also laid in London. 

The first asphalt roadway in the United States was 
laid in 1870 in Newark, New Jersey. From this time 
on progress was rapid, and stimulated by observa- 
tions around oil fields that where crude oil had 
dripped from wagons and “cured” the road surface 
was tightly bound together. It is strange this art 
known to the ancients was not rediscovered until 
recent times. 


Present Sources of Native Asphalts 


Although asphalts are still produced from deposits 
mentioned by the ancients, in Albania and Persia, the 
chief sources of supply of native asphalts and bitu- 
mens of commercial importance in most recent times 
are as follows?*: In the West Indies, Cuban and 
Trinidad asphalts discovered in 1535 and 1595 are 
still produced extensively. In Europe deposits in 
Italy dating from the early Roman Empire, in 
Switzerland and Germany from 1712 and in France 
from 1797 are sources of supply. In North America 
deposits of Grahamite, Gilsonite and Wurtzilite were 
discovered in the middle of the 19th century. A de- 
posit of Bermudez a.phalt was discovered in Vene- 
zuela prior to 1883. These native asphalts which are 
all of solid or semi-solid consistency may be sepa- 
tated into two classes: (a) those which are pure or 
nearly pure, as Bermudez Lake asphalt, and (b) 
those associated with mineral matter, such as Trini- 
dad Lake asphalt and those from Iraq, as well as a 
considerable number of rock asphalts found both in 
Europe and America. Another classification is that 
of asphaltites, to which the very hard asphalts such 
as Gilsonite, Grahamite, and Glance Pitch belong. 


Bermudez Lake asphalt is obtained from a pitch 
lake situated in the northeastern part of Venezuela. 
From this lake, an irregular shaped surface of about 
900 acres of an average depth of about 4 feet, the 
asphalt is dug out by hand-labor and moved by rail 
to the sea for shipping. This asphalt, which is fairly 
hard, is miscible with petroleum residue in all pro- 
portions and usually is softened by blending with 
liquid petroleum residuum to the degree desired for 
paving and other purposes. Besides paving, it has 
been used in the manufacture of emulsified asphalts 
and for roofing and water-proofing purposes. 

The pitch lake of Trinidad was visited by Colum- 
bus in 1493 and by Sir Walter Raleigh in 1595. It 
covers an area of about 100 acres, the center of 
which is 285 feet in depth. The pitch is hard enough 
to be dug out with picks. From the lake it is sent to 
the refinery to remove gas, water, vegetable, and 
some of the mineral matter before export. Trinidad 
asphalt is largely used for paving, and was used for 
the first time at Newark, New Jersey, in 1870. Other 
uses are in the manufacture of asphalt roofings, 
mastics, and coatings for pipes. 

There are many deposits of rock asphalts, both in 
Europe and this country. All are associated with a 
considerable proportion of mineral matter. Some of 
the rock asphalts are suitable for paving purposes 
without additions. Other uses are as floor mastics 
and for lining reservoirs. 

Of the asphaltites, Gilsonite, mined in Utah and 
Colorado, is the most widely employed. Many indus- 
trial uses are known, such as a base for moulded 
articles, wood stains, and pipe-line coatings. Gilsonite 
is also valuable as a hardening agent for petroleum 
asphalts, especially in preparation of paint bases. 
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Petroleum Asphalts 


By far the largest proportion of asphaltic bitumen 
used in this country is derived from crude oil and is 
known as petroleum asphalt. In 1944 petroleum as- 
phalt represented about 90 percent of total domestic 
asphalt sales.’ The three general types of petroleum 
asphalts are differentiated by the terms straight-run, 
cracked, and blown. . 

Straight-run asphalts are distillation residues from 
crude oils with the volatile gases, gasoline, naphtha, 
kerosine and usually with all of the gasoil and the 
lighter lubricating oil fractions removed overhead. 
Some crudes do not yield asphaltic residues on dis- 
tillation, but reduce to waxy oils which are suited 
for refining to highly viscous lubricating stocks. 
There are great differences in properties of residues 
from different crude oils, a fact which should be con- 
sidered in selection of asphalts for specific appli- 
cations. 

The early plants for the production of straight-run 
asphalts were of the direct-fired batch-still type, Fig- 
ure 1. The products were taken off overhead until a 
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FIGURE 1 
Batch still. 

















residue of the required hardness was obtained. Intro- 
duction of steam in large quantities was required to 
assist distillation. These batch stills were largely 
superseded by continuous shell stills, constructed 
similar to batch stills but in which the oil flowed 
from one unit to another, and with each receiving 
unit at a higher temperature. The last still of the 
battery discharged the asphaltic residue which was 
drawn off continuously through heat exchangers to 
receiving tanks. 

The modern type of plant is the pipe-still unit, 
which has the advantages over shell stills of lower 
initial cost, economy and flexibility of operation, and 
greater throughput. This type of plant consists essen- 
tially of a furnace in which the crude oil is heated in 
a pipe coil and a fractionating column in which the 
heated oil is separated into the desired overhead frac- 
tion, side fractions, and a residue from the bottom of 
the column. 

For the manufacture of asphalts, the charge to the 
still may be crude oil or a topped crude oil, that is, 
a residue obtained from crude oil after the lighter 
fractions, as gasoline, kerosine, and gasoil, have been 
removed by distillation in another unit. The chief 
difference in operating conditions between pipe stills 
and shell stills is that the oil passes through the 
heating zone in a very short time in the former. 
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‘Especially if asphalts of low penetration -are to be 


produced a longer time is required in the shell still 
at high temperatures, conditions which favor crack- 
ing reactions. There are several different types of 
pipe-still plants used at present for production of 
asphaltic bitumen. These can be listed ,as atmos- 
pheric units, vacuum units, and combination 
atmospheric and vacuum units. 

The atmospheric unit ,was the first of the con- 
tinuous plants used. A simplified flow plan for one 
such unit is shown in Figure 2. The feed pump forces 
the crude oil, which has been dehydrated and de- 
salted if necessary, through a heat exchanger to a 
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FIGURE 2 
Atmospheric unit. a“ 


pipe still. The crude oil leaves the pipe heater at a 
temperature between 600 and 700° F., with the exact 
temperature dependent upon the crude and grade of 
residue required. Upon passing into the fractionator, 
a vessel about 6 feet in diameter and 30 to 40 feet 
in height, the pressure drops and the vapors flash off. 
There are three or four trays below the oil inlet and 
the removal of the more volatile fractions from the 
residue is assisted with superheated steam supplied 
at 500-575° F. through a spider in the bottom sec- 
tion of the evaporator. The residue, known as topped 
crude, is drawn off from the bottom of the evapora- 


tor through heat exchangers where it is cooled to’ 


about 350° F. by the crude-oil charge. From the heat 
exchangers, the topped crude oil flows by gravity to 
a receiving tank and from there can be pumped to a 
vacuum unit for further reduction or to storage 
tanks. 

The vapors flashed off in the fractionator pass 
through from 15 to 30 trays, where suitable separa- 
tion can be made of the required distillate cuts. In 
the case of a heavy asphaltic crude oil it is usual to 
take a gasoline cut of required end-point from the 
top of the column while two side streams yield a 
kerosine and gasoil or diesel oil. The end-point of 
the gasoline from the top of the column is controlled 
by refluxing part of the condensed gasoline, the rate 
of reflux being subjected to a temperature controller 
which keeps a constant temperature at the top of the 
column. The side streams pass to two side strippers 
where the 1.ore volatile fractions are removed from 
the gasoil and kerosine with the help of steam ad- 
mitted near or at the bottom plate. The topped-crude 
residue from many crudes is sufficiently reduced in 
this type of unit to be used as a road oil and some 
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topped crudes can by air-blowing be oxidized to roof- 
ing saturants and coatings. 

Most paving grades of asphalt are refined in units 
equipped to operate under reduced pressure. These 
vacuum units are in contrast to atmospheric units 
which operate at normal or slightly above normal 
pressures and have the advantage that distillation 
can be carried much further without danger of crack- 
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FIGURE 3 
Vacuum unit. 





ing, sifice operations are at reduced temperature. 
This modification is particularly suitable for the dis- 
tillation of topped crude. 

Figure 3 shows diagrammatically in simplified 
manner a usual type of a vacuum unit. Topped crude 
is fed'to a heat exchanger and thence to a pipe still 
for further héating. The heated oil at the desired 
transfer temperature passes to a fractionator where 
it enters at a point about a third the way up and 
descends over a series of stripping trays below which 
superheated steam is supplied through a spider. The 
fractionator is under a pressure of less than 50 mm. 
of mercury and there is a good separation between 
the residual asphaltic bitumen and the distillate 
vapor. The asphaltic bitumen is removed from the 
bottom of the fractionator by means of a steam- 
jacketed pump through heat exchangers to storage. 

The mixture of oil vapors and steam passes up- 
wards through the fractionator section. The top of 
the column yields lube distillate with a cylinder-stock 
cut taken off as a side stream. The top of the baro- 
metric condenser is, connected to a steam-jet air 
pump or a vacuum pump to maintain the desired 
vacuum on the plant. The tower is designed to allow 
for the larger volume. occupied by the vapors under 
reduced pressure, and the lines must be of corre- 
spondingly larger diameter. 

An example of operating conditions and yields for 
this type of plant, with feed of a 15° API gravity 
asphaltic base topped crude, is shown in the table 
below. 

Temperatures, ° F. 


- Feed inlet to pipe heater 680/690 
Feed outlet 710/720 
Top bubble tray of fractionating column 650/660 

Pressure at top of column 

(mm. of mercury) 15/20 

Yield of Products, percent: 

Lubricating Oil Distillate 50.0 
Cylinder stock 4.5 
Asphalt, 100 penetration 45.0 
Loss 0.5 

; 100.0 


Combinations of atmospheric and vacuum units 
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FIGURE 4 
Atmospheric and vacuum unit. 


are commonly employed. Figure 4 is a photograph 
of one type of two-stage atmospheric and vacuum 
unit operating on an asphaltic crude oil. The crude 
oil, heated in a pipe still, is flas’ -d in an evaporator 
to obtain separation into two fra ‘ons, an overhead 
of gasoil, kerosine, and naphtha, - ith the residue a 
mixture of lubricating oil and asphalt. This residue 
is heated to a higher temperature by a second pass 
through the pipe still and is then fed into a vacuum 
tower. Herein separation occurs to an overhead of 
lubricating-oil distillate and an asphaltic residue. The 
overhead vapor mixture from the evaporator passes 
te two fractionating towers to be separated into gas- 
oil, kerosine, and naphtha. 

Asphaltic bitumen can be removed from residual 
oils by the addition of low-boiling hydrocarbons 
which cause precipitation of the asphaltic material, 
and retain lubricating-oil stocks in solution. The 
properties of asphalts separated in this way depend 
on the nature of the residual oil treated, the type of 
solvent used, and the conditions under which the 
treatment is carried out. With a given residual oil 
and at a given dilution ratio and temperature, ethane 
will yield a relatively high content of very soft as- 
phaltic material, butane a lower yield of asphaltic 
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bitumen of higher melting 
point, and propane, the usual 
solvent, will be intermediate 
in action. By this procedure 
Straight-run asphalts of high 
softening point and low pene- 
tration can be produced which 
are valuable for blending op- 
erations and for special indus- 
trial applications. 


Petroleum fractions be- 
come “cracked” if maintained 
at a temperature above about 
750° F. The higher the tem- 
perature the shorter the time 
required for conversion. 
Cracking conditions are em- 
ployed to lead to break-down 
of higher molecular weight 
hydrocarbon molecules into 
the more volatile gasoline 
fraction. Various reactions 
occur such as splitting, de- 
hydrogenation, dealkylation, 
and condensation. The latter 
mechanism combines mole- 
cules to produce the high- 
boiling asphaltic products 
found in cracking-coil tars 
and which remain after the 
lighter gasoline and gasoil 
fractions have been removed 
in flash chambers. The 
cracked residua, commonly 
marketed as fuel and quite 
often as road oils, can be re- 
duced to penetration asphalts 
by removal of additional dis- 
tillates. Cracked residual as- 
phalts ‘differentiated from 
straight-reduced products by 
the Oliensis spot test also are 
higher in specific gravity and 
show a greater susceptibility 
to temperature change. Be- 
cause of the wide variation in 
charging stocks and in conditions of cracking, the 
physical properties and service behaviors of cracked 
residues vary greatly. The production of cracking- 
coil tars has been large as by-product of straight 
thermal cracking, but with adoption of the newer 
catalytic methods the highly polymerized products 
formed are burned in regeneration of the catalyst and 
so cannot be recovered as are cracking-coil asphalts. 


i 
i 
1 


For many products such as roofing materials and 
pipe coating, in addition to the requirement of ex- 
cellent resistance to weathering, the properties of 
high softening point and low flow at high atmos- 
pheric temperatures need to be combined with flexi- 
bility at low temperatures. In such cases a blown 
asphaltic bitumen is used; that is, the product ob- 
tained by oxidizing fluxes or asphalts by blowing 
with air under suitable conditions. In 1893, Francis 
X. Byerley™ applied for a patent for the treatment 
of residual oil by heating the oil to a temperature of 
about 600° F. and by pulling air through by means 
of a suction pump. This appears to be the first prac- 
tical attempt in the United States to make air-blown 
asphalt. Because of the fact that Byerley used a 
light Ohio residual oil and maintained this oil at 
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FIGURE 5 
Vertical blowing still with pipe-still heater in background. 


comparatively high temperatures and blew with a 
small quantity of air, the process was essentially dis- 
tillation with the air used principally for agitation 
and ‘to accelerate the distillation. There was, how- 
ever, no question that the air had a chemical effect 
on the residuum and changed its composition. 

In 1897, G. F. and G. C. K. Culmer® and J. W. 
Hayward" received patents for processes by which 
a residuum oil could be chemically changed from a 
liquid into a semi-solid by forcing a copious amount 
of air through the heated mass of oil at compara- 
tively low temperatures. In the first practical appli- 
cations of these patents, comparatively small stills 
holding between 1000 and 3000 gallons of residuum 
oil were used and the air was introduced into a 
heated mass of oil by a single perforated pipe laid 
along the bottom of the still. Because of the quality, 
character, and light gravity of the residuum in early 
blowings and because of the poor distribution of the 
air, the time required was from 20 to 60 hours. The 
early air-blown asphalts proved unsatisfactory for 
paving but were used successfully for industrial pur- 
poses after blending with natural asphalts, such as 
Gilsonite, to impart increased stability, better adhe- 
sion properties and greater ductility. 

It was not until 1908 or until after the discovery 
of heavier crude oils of an asphaltic base in Illinois 
and Kansas. that the industry of producing air- 
blown asphalts became an important factor. These 
heavy semi-asphaltic oils produced residua which 
for the first time produced air-blown asphalts of good 
quality without the additional blending of natural 
asphalts. Shortly afterward, air-blown products were 
produced from the more highly asphaltic oils of 
Texas and California. Air-blown asphalts, with the 
improved processing of today, can be manufactured 
successfully from most residues. The present prac- 
tice is to reduce the crude oil by means of pipe or 
tube stills and fractionating towers to a pre-deter- 
mined consistency dependent on the softening point 
and penetration relation required in the blown prod- 
uct. The residuum is charged to a cylindrical still 
having a capacity of 6000 to 20,000 gallons. Generally 
from 20 to 50 cubic feet of air per minute are in- 
troduced per ton of residua. Figure 5 is a photograph 
of a vertical blowing still with a capacity of 12,000 
gallons. The low-pressure, high-volume blowers now 
in use force air through the blowing coil to produce 


January, 1947—A Gulf Publishing Company Publication 


excellent distribution of air through the charge. This 
together with the high flash point of the residua 
praduced by modern pipe stills has materially re- 
duced the period of blowing. Asphalts which for- 
merly required from 30 to 40 hours are now oxidized 
in from 5 to 7? hours. The temperatures at which 
blowing can be carried out have increased from un- 
der 425° F. to between 475° F. and 550° F. 

Due to the complex structure of hydrocarbons, 
it has been impossible to determine definitely just 
what reactions take place during the conversion of 
the oil from a liquid to a semi-solid or a solid. It is 
generally agreed that oxidizing reactions occur to 
eliminate water and carbon dioxide and other vola- 
tile oxidation products to produce polymerized high- 
er - melting hydrocarbons. The oxygen analyses of 
products produced show there is no appreciable 
fixation of oxygen.’*'* The blowing reactions gen- 
erate heat and for this reason once oxidation is well 
started no external heat is needed, in fact cooling 
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FIGURE 6 
Blowing curves for a Mid-Continent roofing flux. 





























by circulating through a pipe still with the fires out 
and doors open is practiced sometimes to control the 
temperature. 

Stills have been devised to permit the continuous 
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roduction of blown asphalts, the asphalt flowing 
ot unit to unit and being contacted with air in 
each unit. The air can be blown through the still 
or drawn through by pulling a partial vacuum. The 
latter method increases the loss of volatiles and with 
certain residues, especially those from non-asphaltic 
petroleums, results in a brighter and saore homo- 
geneous asphalt of high flash point. 
Laboratory control of the air-blowing operation 
is by means of the softening point and the pene- 
tration test at 77° F. The changes in these properties 
which occur during air-blowing of one particular 
Mid-Continent residuum are shown graphically by 
Figure 6. The original flux of around 500 penetra- 
tion is seen to decrease rapidly in hardness as the 
softening point increases until a comparatively low 
penetration has been reached. Then the softening 
point increases with only a small corresponding de- 
crease in penetration. Also shown on this chart are 
penetration at 32° F. and 115° F., and variation of 
the ductility of the asphalt at 77° F. with changes 
in the penetration. As the asphalt is air-blown the 
ductility decreases slowly and then falls rapidly as 
differences‘in structure become more’ pronounced. 
Figure 7 shows the relationship for this same blown 
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FIGURE 7 


Blowing time and specific gravity changes vs. softening point for a 
Mid-Continent roofing flux. 























flux between softening point and time of blowing in 
a ‘vertical tower with an air input of 22 cubic feet of 
air per minute per ton of charge. The increase ob- 
tained in specific gravity which is also shown is seen 
to become directly proportional to the increase in 
softening point after a rapid initial increase. 

With other fluxes the position of the curves on 
the graphs will shift but the trends remain similar. 
For blown residua from a given crude oil the general 
rule is that the further the base is reduced before 
air-blowing the lower will be the penetrations and 
the higher the specific, gravity and ductility at a 
given. softening point. 


Nature of Asphalts 


The hydrocarbons which compose asphalts have 
been the subject of many studies. In attempting to 
relate the composition of asphalts to their behavior, 
three major fractions commonly have been consid- 


ered: asphaltenes, resins, and oils. Even though each - 


fraction has general characteristics which are distinc- 
tive, its properties and yields vary dependent on the 
source and the method of analysis. For this reason 
correlations of fractional composition with physical 
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properties and service behavior which hold for as- 
phalts from different crude oils are difficult to de- 
velop. - 

Asphaltenes, the most highly condensed fraction, 
are a hard, brittle, coke-like fraction. They have no 
melting point but sinter and fuse on heating and 
finally decompose. The asphaltene component is sep- 
arated from asphalt by addition of large volumes of 
light hydrocarbons, as for instance, upon addition 
of 50 volumes of hexane to one volume of asphalt. 
The fraction then specifically would be known as 
the “hexane insolubles.” The yield, which varies 
somewhat with the nature of the precipitating sol- 
vent, will vary greatly with the nature of the asphalt 
and can be anywhere from 3 to 60 percent, depend- 
ing upon the crude source and the degree of reduc- 
tion of the asphalt by distillation or air oxidation. 
Ultimate analyses of asphaltenes from six asphalts 
showed that they were composed of from 6 to 10 
percent of hydrogen, 0.6 to 8 percent of sulfur, and 
from 80 to 90 percent of carbon; the remainder of 
the molecule was ash and oxygen, with possibly 
nitrogen and traces of chlorine present.’”?? Reactions 
with acids are closely related to those of coal as 
indeed are also their limited solubilities, except in 
highly aromatic solvents. Their mean molecular 
weight is known to be high but reported values vary 
greatly. Figures range® from lower than 2000 to 
140,000. The asphaltene fraction itself is not homo- 
geneous and fractions known as carbenes and car- 
boids which show a higher carbon-to-hydrogen ratio 
can be separated. They are supposedly produced by 
condensation of highly dehydrogenated fractions as 
the conditions of refining become drastic, such as 
conversion of petroleum by cracking. 

If the asphalt portion which remains after precipi- 
tation of the asphaltenes is contacted with an acti- 
vated adsorber such as fullers’ earth or silica gel the 
polar resin fraction will become adsorbed ;.then the 
naphtha extract from the adsorbent contains only 
the oil fraction. The resins can be recovered from 
the active clay with chloroform or carbon disulfide 
or other recommended solvents. This method gives 
highly variable results dependent on the degree of 
activity of the clay and other conditions of analysis. 
Methods which give more uniform results depend 
on selective solvents. Thus after removal of the 
asphaltenes a resin fraction can be precipitated by 
propane and other light hydrocarbons or by isobutyl 
alcohol or by various solvent mixtures. In all meth- 
ods an arbitrary procedure must be followed exactly 
to obtain reproducible results. In appearance the resin 
fraction*is usually dark brown to black in color. 
Analysis shows a higher ratio of hydrogen to carbon 
than in the asphaltene fraction. It is, however, still 
highly aromatic and shows a large change in viscos- 
ity with temperature. At ordinary temperatures §it 
can be a sticky highly-ductile material and upon 
cooling to 40° F. harden to a brittle solid which has 
no ductility. 

The oil component of asphalts, which usually con- 
tains some wax, has the appearance of a very heavy 
lubricating oil such as cylinder stock. As would be 
expected, the viscosity of this oil fraction from 
straight-reduced asphalts derived from a given crude 
oil is found to increase as the hardness of the asphalt 
increases. That is, as the distillation is carried fur- 
ther the less viscous and more volatile oils are re- 
moved to leave a heavier oil fraction and harder 
asphalt. 

If desired in asphalt studies, the wax fraction can 
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be separated from the oils by solvent precipitation 
at low temperatures. The yields of the wax fraction 
are found to vary greatly with crude source. In small 
amounts wax has little effect on the behavior of 
asphalts. In large amounts it can be quite detrimental 
and cause actual non-homogeneity as shown by par- 
tial separation and aggregation of the asphaltene 
fraction. , 

As illustrative of the changes which occur during 
common refining processes the proportions of frac- 
tions present® as an asphalt is hardened, first by dis- 
tillation and then by air-blowing, is shown graphi- 
cally by Figures 8 and 9. 


Preetions, Percentage by Feight 





Penetration at 77°F 


FIGURE 8 


Change in fractions and penetration during distillation and air-blowing 
of asphalts. 


Figure 8 relates the variation in fractions, ex- 
pressed in percentage by weight, with the penetra- 
tion at 77° F. Hardening was produced first by vac- 
uum distillation and then by air-blowing. The oil 
and wax component showed the greatest fractional 
changes during distillation. The asphaltene and resin 
fractions increased slightly, but maintained a very 
nearly constant ratio, as would be expected with re- 
moval of the more volatile oil fractions. These 
changes occurred almost linearly until the air-blow- 
ing operation was started. Then the asphaltene frac- 
tion increased rapidly at the expense of the resin 
fraction. Only a slight loss of the oil fraction oc- 
curred, due partly to condensation to resins and partly 
to loss by evaporation. It can be seen that the major 
change in penetration is produced by. distillation 
removal of a relatively small content of the oils. 

The relation of the fractional components to the 
softéning point of these same asphalts is shown by 
Figure 9. Vacuum distillation changed the softening 
point only slightly. Air-blowing at temperatures in 
the range of 500° F. increased the asphaltene content 
markedly and at the same time reduced the resin 
content to cause a relatively great increase in soften- 
ing point. Thus, by means of these two operations, 
vacuum distillation and air blowing, it is possible to 
obtain within wide limits asphalts of the desired 
penetration and softening point for a particular 
application. 

Examination of asphalts under the ultra - micro- 
scope as well as study of their flow properties has 
indicated them to be colloidal in nature; the asphalt- 
enes instead of being in true solution exist as very 
small particles peptized by the resin fractions. The 


higher the content and the more aromatic the resin - 


fraction, the greater the degree of dispersion of the 
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asphaltenes. Higher temperature also increases the 
degree of dispersion. Swanson™ has shown photo- 

aphs of films of resins and asphaltenes deposited 
rom benzine solutions. As. the concentration of 
resins increased the film became clear. Katz and Beu* 
examined a series of asphalt films under the electron 
mieroscope. They concluded from micrographs at 
156,000 diameters that the asphaltene particles if 
present are less than 65 A in diameter and sug- 
gested that the asphaltenes in most asphalts could 
be considered as potential colloids which easily con- 
vert into true colloids under proper conditions. An 
interesting and useful description of the colloid struc- 
ture has been presented by Pfeiffer and Saal.® They 
consider the asphaltenes to have a marked tendency 
to absorb resinous hydrocarbons, with the resins of 
higher molecular weight held especially strongly by 
the asphaltenes. These resins become dissolved in 
resins of lower molecular weight, which in turn be- 
come surrounded by lighter constituents of less aro- 


_ matic nature and so on until a gradual and nearly 


continuous transition to the oil and wax phase is 
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Change in fractions and penetration during distillation and 
air-blowing of asphalt. 


reached. Thus, both the relative proportions of these 
three different phases and also their nature can 
change the properties of asphalts greatly. If the 
asphalt in a heated condition has been air-blown to 
decrease the content of resins the structure tends to 
become gel-like and the asphalt will show the char- 
acteristics of complex flow. Highly blown asphalts 
that are somewhat elastic and which if deformed 
slightly regain their original shape upon removal of 
the stress are not unusual. 
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Delayed Coking Unit 


At General Petroleum Corporation’s Torrance Refinery 


RANDAL MAASS and R. E. LAUTERBACH 


, description of the general process may best 
be followed by referring to the flow sheet. The crack- 
ing portion of the coking unit is divided into two 
sections each with its own furnace and pair of coke 
drums to be used alternately. The cracked products 
from the two cracking sections enter a common 
bubble tower for fractionation into an overhead 
product of gasoline and lighter, three gasoil draw 
products, and a bottoms recycle product. The 
straight-run residuum charge, or reduced-crude 
charge as it also is called, is introduced into the 
bubble tower for further fractionation with the bulk 
of it appearing in the bottoms for furnace charge. 
Three steam strippers for the sidedraw streams and 
a gasoline debutanizer complete the fractionation 
equipment. 
Physical Er -ipment 

Furnaces 

As was indicated above, two duplicate furnaces 
have been provided, one for each pair of coke drums. 
The distinguishing and highly desirable feature of a 
delayed-coking ‘unit is the delaying of the coking 
until the charge reaches the soaking chamber (coke 
drum). To accomplish this the furnaces are designed 
for a low residence time and consequently a high rate 
of heat pickup. Because of the high heat level 
(600° F.) of the furnace charge, the oil tubes were 
restricted to the radiant section and the hotter por- 
tion of the convection section. Heat economy is 
realized through the use of water tubes for steam 
production in the colder portion of the convection 
bank. 

In general each furnace has four separate coils 
which join outside the firebox into a common trans- 
fer line. The 3%-inch outside diameter tubes are 42 
feet long and have a wall thickness of 7/16-inch. 
Alloy tubes of 9 chrome —1.5 moly are used in the 
radiant section and to shield the convection bank. 
The remaining tubes in the convection bank are 5 
chrome —0.5 moly. Heat is supplied by 16 combina- 
tion oil and gas burners located in the end of the 
firebox. 

Waste-Heat Boiler 

The temperature of the furnace charge was too 
high to realize a good heat economy with oil tubes 
alone. Therefore, a waste-heat boiler, with its lower 
receiving temperature, has been added in the convec- 
tion bank of each furnace to reduce the temperature 
of the flue gases. This heat pickup serves to supply 
some 75 percent of the plant’s steam requirement. 
The outlet of the coils from the two furnaces enter 
a common steam drum from which a single pump 
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Witn the diesel engine, the household burner, and the light- 
oil-cracking units all competing for the intermediate or gasoil 
fractions, the general trend in refining is toward a more extensive 
cracking of the residuum fraction. It has been estimated that 
this trend, in the next 10 or 20 years, will reduce the percentage 
residuum materially. It is not expected that this cracking of 
heavier stock will so much replace light-oil cracking as that it 
will provide the requisite charge stock. 

General Petroleum Corporation has contributed to this trend 
by installing a 15,000-barrels-daily delayed coking unit to proc- 
ess 300”-700” SSF/122° straight-run residuum. The gasoil thereby 
obtained will serve to supply part of the feed stock to four TCC 
Units. The coking unit is the largest of its kind. Coking opera- 
tions were started July 26, 1946, culminating a successful and 
relatively simple startup operation. 

It is the intent of this paper to describe the coking process 
with particular emphasis on the equipment used therein. Some 
of the initial operating data too has been added. 

This paper was read before the monthly meeting of California 
Natural Gasoline Association, January 2, 1947. Incidentally, 
through oversight, proper credit was not given to this association 
for “Fat Oil Deethenization,” by A. M. Whistler, which appeared 
in Petroleum Refiner, December, 1946. 


takes suction to circulate the water through both 
coils. A level control maintains the water level in the 
drum by admitting treated water from the refinery 
main boiler plant feed pumps. 


Coke Drums 

A continuity of operation is maintained through 
the use of a pair of coke drums for each furnace, one 
drum being in coking service while the other is being 
decoked. Each drum is 17 feet in diameter and 80 feet 
in height with 61 feet of straight section. For protec- 
ticn against corrosion the vessels are lined with a 
7/64-inch thicknes# of Type 405 stainless steel, the 
lining being resistance welded to the shell. In addi- 
tion the upper half of the shell is %-inch thick and 
the bottom half 1-inch thick. To subject a vessel of 
this size to the changing temperatures of blocked 
operations requires, of course, that it be fully stress- 
relieved and its welds X-rayed. 

Alloy steels were used also in the principal piping 
to and from the coke drums. The transfer lines were 
fabricated from 9 chrome-1 moly pipe and the vapor 
lines from the drums to the bubble tower from 5 
chrome-0.5 moly. Portions of the drum condensate 
lines, the side vapor lines, and the by-pass lines are 
also of alloy steel. 


Bubble Tower 
The 100 feet high bubble tower is 11 feet in’ diam- 
eter in its upper section and in its bottom section is 
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enlarged to 12% feet to accommodate the increased 
downflow occasioned by the introduction of the inter- 
mediate reflux and the reduced crude feed. Fifteen 
cast-iron bubble trays are used in the upper section 
and in the lower section 10 Type 405 stainless steel 
bubble trays with 8 cast-iron baffle trays below them 
in the potential coking region. The shell thickness 
varies from 9/16- to 15/16-inch and is protected 
throughout by a 7%/64-inch Type 405 stainless-steel 
strip-welded lining. 

To reduce construction costs the three sidedraw 
steam strippers are contained in one 4% by 56-foot 
shell appropriately divided into three 6-bubble-tray 
sections. The available hydrostatic heads dictate that 
the strippers be used in the same vertical order as 
the draw; that is, with the top draw in the top strip- 
per, etc. The strippers are unlined and the trays are 
ali cast iron. . 

It will be noted that the entire hot-oil section of 
the plant is protected from corrosion through the use 
of alloy steels. In the bubble-tower region, however, 
some exceptions were made. after considering thé 
corrosion tendency and ease of replacement. 


Debutanizer 

The design of the 4-foot, 36-bubble-tray debutan- 
izer follows the conventional pattern. The tower is 
unlined and all trays are cast iron. To accommodate 
possible depropanization, the design working pres- 
sure was set at 330 psi. 


Heat-Exchange Equipment 














Some characteristics of the shell-and-tube heat 
exchangers are tabulated below. 
Heat Exchangers 
Total 
| No. of Surface Tube 
Shell Side Tube Side | Bundles Sq. Ft. Material 
Reduced crude | Light Gasoil.... | 2 2,480 Steel 
Reduced crude Heavy Gasoil 2 2,480 Steel 
Reduced crude | Intermed. reflux 4 12,880 Steel 
Reduced crude Fuel oil 2 4,350 | Steel 
Stabilized gasoline Stabilizer feed 2 1,090 | Steel 
Stabilizer bottoms | } 
(Stabilizer reboiler). Intermed. reflux 1 2,000 Steel 





Following our general practice open section con- 
densing and cooling equipment is used throughout. 
Open sections, located in a 45-bay atmospheric cool- 
ing tower, were provided as follows: 


Condensers and Coolers 











| 

| Total 

| No.of | Surface | 
Service Bundles | Sq. Ft. Tube Material 
Bubble tower overhead 18 10,200 | Admiralty brass 
Light Gasoil 4 | 2,020 Admiralty brass 
Heavy Gasoil 6 3,030 | Red-brass-clad steel 
Intermediate reflux 2 1,140 Admiralty brass 
Stabilizer overhead 4 2,280 Admiralty brass 
Stabilizer bottoms 1 } 530 | Admiralty brass 
Fuel oil s 4,660 | Red-brass-clad steel 
Gland oil 2 } 1,060 | Admiralty brass 
Gland water 2 1,140 | Admiralty brass 

| | e ! 








Decoking Equipment 

Coke is removed from the drums by a water jet 
which cuts the body of coke into pieces small enough 
to fall into a crusher car. The crusher car breaks the 
pieces of coke down to a maximum dimension of 5 
inches and feeds the sized coke into a sluice. The 
coke is sluiced with water into a suction pit from 
which a coke-water slurry is pumped through a 12- 
inch line to the storage area. In this area the bulk of 
the coke is separated from the water and is moved to 
a convenient location for shipping. The water passes 
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through settling basins to allow any coke fines to 
drop out and is then returned to the unit for reuse. 

The decoking water jet is supplied by a centrifugal 
five-stage volute pump with external interstage pas- 
sages. An hydraulically balanced rotor was obtained 
by providing double inlets at the first stage and by 
placing the remaining four single-in’st stages back to 
back. The double inlet at the first stage also provides 
a low inlet velocity which permits operation at a low 
submergence. All impellers are of the enclosed type. 
A pressure breakdown bushing is provided at the in- 
board stuffing box so that both stuffing boxes are 
under suction pressure. The 4000 rpm, 1450 horse- 
power turbine drive is supplied with 165-pound, 100° 
F. superheated steam and exhausts to a 26-inch Hg. 
vacuum provided by a barometric condenser. Two 
complete pumping units are provided; one will sup- 
ply 1100 gallons per minute at 1500 pounds; two in ~ 
parallel will supply 1600 gallons per minute at the 
same pressure. Electrically-powered block valves, 
located in the discharge line, operate so as to prevent 
a shut-off against the pump. When the main block 
valve begins to close a smaller by-pass valve begins 
to open so as to discharge the water back to the suc- 
tion tank. In reverse the valve operation affords the 
same protection. From the pump discharge the jet 
water flows to a manifold at the top of the coke drum, 

A 100-foot derrick structure is‘ mounted over each 
pair of coke drums to support the drilling equipment. 
Each drilling assembly includes a continuous length 
of drill stem which is long enough to reach the whole 
length of the drum and to which the boring and cut- 
ting tools can be attached. The drill stem is coupled 
at the top to a swivel head which is rotated by an air 
motor and which can be raised or lowered by a steam 
winch. An assembly of swivel joints forms a. flexible 
connection to supply jet water to the swivel head. 
Block valves have been provided in the jet-water 
lines to each drilling assembly. These valves are 
closed whenever the drill stem is removed from the 
drum so that no one would be injured if the high- 
pressure water were inadvertently turned on. 

The cutting devices for removing coke are a boring 
tool, a reaming tool, and a cutting tool. The boring 
head is essentially a round ball about 10 inches in 
diameter which is tapped for water nozzles. One 
'4-inch nozzle is located in the bottom to direct a jet 
straight downward, and four 34-inch jets are sym- 
metrically arranged about it to direct the water 
downward at about 45° from the vertical. Two 
Yg-inch jets are directed upward to keep any coke 
fines from settling on top of the tool and stopping 
its rotation. 

For reaming, the same tool is used, except that the 
bottom jet is removed and plugged off, and the four 
3%-inch nozzles are replaced with %4-inch nozzles. 

The cutting tool is an hydraulically designed 
assembly which splits the single stream of water in 
the drill stem into four jet streams. Two streams are 
projected horizontally at the top of the tool and the 
other two at the bottom are directed upward at such 
an angle that they cut the same plane as the hori- 
zontal jets at the surface of the coke drum, or at a 
distance of 8% feet from the axis of the drum. The 
nozzle tips in this tool are replaceable and at present 
%-inch tips are used in the bottom nozzles, while 
?/16-inch tips are used in the top. 

The crusher car, which grinds the coke to a size 
easily pumpable by the coke pump, consists of an 
11x 14-foot hopper which feeds the coke to two 
2 feet diameter by 5 feet long toothed rolls spaced 
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Flow Diagram, Delayed Coking Unit, General Petroleum Corporation, Torrance, California 





5 inches apart. The rolls are driven by a 40-horse- 
power motor. The crusher car is mounted on wheels 
and a track so that it can be positioned beneath 
any of the four drums. A “grizzly,” fabricated of 
1 x 8-inch plate, has been added near the top of the 
hopper to keep any large chunks from bridging over 
the crusher rolls or damaging them by impact. 

The crushed coke and the water from the jets pass 
between the rolls into a sluice which leads to a coke 
sump. Additional sluice water is added to the ditch 
as needed to keep the coke and water from piling up 
under the crusher car. A coke slurry pump, located in 
a pit adjoining the coke sump, pumps the coke-water 
slurry through a 12-inch line to the coke storage area 
located some 2500 feet from the pump. The pump has 
clean water supplied to the case to sea’ the impeller. 
This water also serves to flush grit away from the 
close-clearance area. between the impeller shrouds, 
shaft, and suction eye and the rubber lining provided 
in that area. The speed of rotation of the pump can 
be varied by means of an adjustable sheave on the 
motor and three sizes of sheaves on the pump. At 
600 rpm the pump will discharge about 3000 gallons 
per minute of water over a coke outlet some 38 feet 
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above its suction nozzle through 2500 feet of 12-inch 
line. 

Special hydraulic-lift cars were designed to raise 
and lower the heavy bottom heads of the coke drums. 
Had only -one car been provided, the track system 
would have been needlessly complicated to permit 
moving one car past the other. This complication was 
avoided by providing cars to be placed on the single 
track on both sides of the crusher car. Also, with two 
cars, two drum heads can be. worked on at the same 
time. The hydraulic lifts operate on 90-pound water 
and are individually capable of supporting the bottom 
head plus the drum height of water. 

This brief description of the’ principal process 
equipment should serve to clarify the following dis- 
cussion of the unit operation, Additional equipment 
description will be included in the discussion. 


Operation of the Unit 
Feed Introduction 


Reduced crude is charged to the bubble tower by 
screw-type charge pumps under flow-control which 
regulates the rate by positioning a by-pass valve be- 
tween the pump discharge and suction. The reduced 
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crude is preheated by exchange successively with the 
light gasoil product, the medium gasoil product, the 
intermediate reflux stream, and the heavy gasoil 
product before entering the bubble tower at two 
points, at the top baffle tray or five baffle trays above 
the cracked-vapor inlet and at the second baffle tray 
from the bottom or two baffle trays below the 
cracked vapor inlets With a preheat level of onl) 
150° F. the feed serves as a hot reflux and care must 
be exercised to avoid transferring so much heat to 
the tower-bottom product, through a contact with 
the cracked vapors (the sole source of fractionating 
heat), as to impair the fractionation of the tower. 
This condition is avoided by temperature-controlling 
the flow of reduced crude to the top inlet so as to 
maintain a constant temperature on the bottom 
bubble tray. The excess feed is diverted by a pressure 
eontroller to the.lower inlet. Any feed thus diverted 
also serves to subcool the tower bottom and thereby 
reduces the tendency to form coke in this reservoir. 


Heating 

soth furnace-charge pumos take suction off the 
tower bottom to deliver the charge to the four paral- 
lel coils in each furnace. The radiant section of each 
furnace is divided into two combustion chambers 
containing two of the coils. The charge flow is rate 
controlled to each half of the furnace, and the fires 
in each combustion chamber are separately controlled 
to maintain a constant temperature at the combined 
outlet of each pair of coils. The two temperature- 
controlled outlets from each furnace join in a furnace 
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transfer line which discharges into one of the two 
coke drums allocated to each furnace. 


Coking 

The heated mixture of vapor and liquid from the 
furnace enters the bottom of the coke drum. Since 
only vapors pass out the top of the drum, any liquid 
must remain in the drum until it is cracked to vapors 
and coke. As coke is deposited the incoming liquid 
and vapor must flow through the coke bed and 
through or into the liquid on top of the coke. With 
vapors and liquid continually flowing through the 
coking region, the coke deposited is of a highly 
porous nature, which facilitates subsequent handling 
and contributes to the quality of the product. Each 
drum remains on the line for 24 hours during which 
time approximately 250 tons are therein deposited. 


Fractionation 

The vapors from the two drums currently in simul- 
taneous operation enter the bubble torver between 
the fifth and sixth baffle trays, numbering from the 
top. As previously mentioned, this stream supplies 
the sole source of fractionating heat to the tower. 
The top teinperature of the tower is controlled, by 
means of vaporizing reflux, to pass the gasoline and 
lighter streams overhead. A portion of the down- 
flow induced by the top reflux is removed from the 
tenth bubble tray, steam stripped, and delivered to 
storage, after heat exchange and cooling, as light 
gasoil. The remaining downflow is augmented at the 
fifteenth bubble tray by an intermediate reflux stream 
and by the additional reflux thereby induced. To 
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Feed Exchangers with Fractionating Columns and Coke Drums in Background 
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handle this additional flow the tower is enlarged at 
the fifteenth tray from 11 to 12% feet in diameter. 
The intermediate reflux is removed from the 
twentieth bubble tray to be cooled by heat exchange 
with the fresh feed, by supplying heat to the de- 
butanizer reboiler, and by exchange with cooling 
water if necessary. The intermediate reflux returned 
to the fifteenth tray is rate controlled. Should it be 
desirable to reduce the downflow on the lower 
bubble trays some intermediate reflux can be manu- 
ally controlled to the first baffle tray. As an added 
means of reducing the coking tendency in the bottom 
two baffle trays and the tower-bottom reservoir, pro- 
vision has been made to manually control some of 
this reflux to the seventh baffle tray if needed. The 
intermediate reflux draw is also used to remove the 
medium gasoil product which is stripped and cooled. 
The heavy gasoil, which is also stripped and cooled, 
is withdrawn from the twenty-fourth bubble tray. 

The preheated fresh feed is added to the first baffle 
tray as required to maintain a constant temperature 
on the twenty-fifth or bottom bubble ttay, the re- 
maining feed being diverted to the seventh baffle 
tray. The tower bottoms, which include the fresh 
feed and recycle, are rate controlled to the furnaces. 
The lowest sidedraw is withdrawn at the rate 
required to maintain the tower-bottom level. Under 
this arrangement, with a constant 20,000-barrels- 
daily charge to the furnaces, the recycle rate is auto- 
matically determined as the difference between the 
fresh-feed rate and the total furnace charge. 

The bubble-tower overhead is cooled and con- 
densed in the cooling tower and is separated into gas 
and gasoline in the reflux accumulator. The gas flows 
through a back-pressure controller to the refinery 
central compressor station where it is compressed to 
the central absorption plant pressure. This controller 
sets the pressure for the entire system so that the 
pressure on the coke drums and the .bubble tower 
are but 2 to 4 pounds higher than the 52 pounds held 
on the bubble-tower-reflux accumulator. The result- 
ing pressure at the furnace outlet rides at about 75 
pounds. 

The stripping and coke-drum-cooling steam also 
are condensed in the overhead condensers and re- 
moved from the accumulator through a bottom boot. 
The hydrogen sulphide content is so high that this 
water must be steam stripped in the refinery central 
deodorizer before it can be delivered to sewer. 

Gasoline reflux is pumped back to the top of the 
bubble tower under control of a temperature element 
located in the vapor space above bubble tray No. 2. 
The net gasoline make is charged to the debutanizer 
after heat exchange with the debutanized gasoline. 
The raw B-B is delivered to raw B-B storage for 
ultimate alky plant feed and the uncondensed vapors 
to the central gas plant under its own pressure. For 
more precise control the tower pressure is maintained 
by a vapor-line regulator. In order to insure a steady 
reflux pressure and thereby smooth out reflux flow, 
the accumulator pressure too is controlled within nar- 
row limits through the use of a repressuring con- 
troller, which bypasses vapors around the condensers 
to maintain the accumulator pressure, and a depres- 
suring controller which relieves the excess pressure 
to the gas plant. 

Reboil heat is obtained from the intermediate re- 
flux stream. To reduce the tendency to polymerize 
the cracked gasoline, it was decided to hold the tem- 
perature of the heating stream to 600° F. or below. 
Since this stream runs close to 700° F., it is first 
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passed through the first of its four heat exchangers 
and is satisfactorily cooled by éxchange with the 
fresh feed. A temperature element on the thirty- 
fourth tray controls the quantity of heating oil to the 
reboiler, by positioning a three-way control valve. 
After passing through the reboiler, or by-passing it, 
the intermediate reflux stream is further heat ex- 
changed against the fresh feed in the remaining three 
exchangers and cooled if necessary before it is re- 
turned to the bubble tower. 


Decoking 

Drum Cycle 

Operation. of the coke drums requires that the 
furnace-transfer-line product be switched from one 
drum to another whenever a drum is filled with coke 
to the desired outage. At normal feed rates éach 
drum is on stream coking for 24 hours and is off 
stream for cooling, decoking and heating up for the 
same period. The drum switches are so timed that 
one of each pair of drums comes off stream every 12 
hours. Under normal conditions the cycle for one 
drum is about as follows: 


Log of a Typical Drum Cycle 








Elapsed Time 





(Hours) Operation 
0.0 Switch oil stream to clean drum. 


Steam full drum to bubble tower. 
Stop steam to bubble tower, steam to blowdown. 


0.5 

0.75 Stop stedming, start cooling with water. 

2.75 Stop cooling, start draining water, blinding and 
unheading. 

4.0 Start decoking. 

11.0 Finish decoking, start heading up and removing 
blinds. 

12.5 Steam test. 

13.0 Finish steam test. 

18.0 Start heating. 

24.0 Switch in oil stream from full drum. 

48.0 Switch oil stream to clean drum. 














The transfer line from each furnace is connected 
to a three-way switch valve which diverts the trans- 
fer-line product to either coke drum or through a 
by-pass line to the bubble tower. Before switching 
the oil from one drum to another, the empty drum is 
preheated by forcing some vapors from the on-stream 
drum into the top and pumping the condensate from 
the bottom of the drum into the bubble tower. 


Blowing Down 

Whenever the oil stream is switched from a full to 
an empty drum, the full drum must be purged of 
volatile oils and cooled down so that decoking opera- 
tions can be started. After switching out of a drum, 
steam is immediately cut into it, both into the trans- 
fer line to the bottom of the drum and into a steam 
ring just above the bottom cone., The full drum is 
steamed to the bubble tower for 30 minutes and is 
then depressured to the blowdown system. After 15 
minutes steaming to the blowdown, the steam is cut 
out and water pumped to the steam ring. 

This cooling produces considerable steam which 
must be handled in the blowdown system located 
about 2000 feet from the unit area. The blowdown 
line exhausts into a small tank about 6 feet below a 
water level maintained by a continuous circulation 
through the tank. The circulation is sufficient to re- 
move the superheat of the steam and to condense 
auiy oil vapors. Some saturated steam is vented from 
an 80-foot stack mounted on top of the tank. The 
overflow from the tank runs into a skimming sump 
tc remove any oil. The sump water is cooled by circu- 
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Jet water pump and turbine showing, 
at left, automatic by-pass valve. 


Hydraulic lift car. Coke crusher car in operation. 
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lation over a 2-bay cooling tower, and a portion of 
the circulating water is diverted through the blow- 
down tank to maintain the level. The cooling tower 
was not designed to handle the instantaneous heat 
load, but rather the average heat load, the volume of 
water in the system acting as a flywheel or heat 
reservoir. 

When the coke bed has been cooled to 200-300° F. 
the cooling water is cut out and the drum drained. It 
is then ready for the decoking crew to start blinding 
off, opening the heads, and removing the coke. 


Operation of the Decoking Equipment 

After a drum is cooled and drained the lines lead- 
ing to the drum are blinded and the manheads re- 
moved. With the crusher car positioned under the 
drum, the boring is begun with the stem rotating at 
about 8-10 rpm. The drill is loweréd as fast as pos- 
sible without allowing the boring tool to actually 
touch the coke bed. Normally about 15 minutes are 
required for the high-velocity water to cut a hole 
through the coke. Some water leaks through the bed 
while drilling, but the majority is held up in the 
drum until the tool breaks through at the bottom. In 
the meantime the coke pump is started up and water 
alone is discharged through the coke line to the 
storage area until the boring operation is completed. 

After the boring is completed, the reaming tool is 
moved slowly up and down until the hole has been 
enlarged to about 6 feet in diameter. This operation 
requires from 45 minutes to 2 hours. 

After reaming, the cutting tool is installed and the 
final cutting is begun with the drill stem rotating at 
about 5-10 rpm. The coke is cut from the top of the 
bed and falls down through the hole into the crusher 
car. It is usual to lower the tool about 8 inches at a 
time and rotate it for 2-3 minutes before again lower- 
ing. Every 5-10 feet the jet is shut off and the drum 
is inspected for cleanliness. It has been found neces- 
sary to remove the coke completely on the way down 
since any ledges left behind for later removal fre- 
quently will fall into the crusher car and plug up the 
top grating or will bridge across the bottom of the 
drum. 

Occasionally the coke is cut from the drum at such 
a rate that the coke pump, operating at medium 
speed, will not handle it. When this occurs the cut- 
ting rate is lowered by reducing the depth of cut until 
the excess coke is pumped away. The pump can be 
set to pump at a faster rate, but it is felt that a good 
average speed has been fixed which does not unduly 
delay the coking and which does not pump too much 
water when the cutting rate is lowered as hard coke 
is encountered. It is also possible to cut coke so fast 
that resulting large chunks cannot be handled by the 
crusher. With the proper care in cutting the chunks 
can be eliminated, but it is easily possible to cut the 
coke faster than the crusher can handle it. The 18- 
inch grating added 2 feet from the top of the crusher- 
car hopper protects the rolls from damage should 
large chunks inadvertently fall from the drum. It also 
retains the chunks where they can be manually 
broken up. When the coke is moderately hard the 
time required from the beginning of the boring until 
the drum is clean averages,about 6% hours. This cor- 
responds to an overall coke-removal rate of about 0.7 
ton per minute. Considering the time consumed in 
changing tools, inspecting the drum, etc., the maxi- 
mum coke removal rate is probably in excess of 1 
ton per minute. 

When the drum is clean the transfer line and con- 
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densate line are inspected and cleaned if necessary, 
the steam-out valves are blasted with steam and the 
drum heads are replaced. After removing blinds and 
steam testing the drum is ready for heating prior to 
another 24 hours of coking service. 


Operations in the Coke Storage Area 

The coke-water slurry discharges onto an inclined 
chute the bottom of which is made of 6-mesh steel 
screen. The majority of the coke rolls down the 
screen while the water, together with all material 
below about 20 mesh, passes through the screen and 
down a solid chute to a temporary settling pond 
which is retained by a coke dike. A number of pipes 
are embedded in the dike and the water overflows 
through the pipes into a drainage ditch which leads 
tc the secondary settling basin. The coke which rolls 
off the screen is moved by a bulldozer into piles from 
which it is loaded onto trucks. 

This arrangement for separating the water from 
the coke is temporary and was devised after our 
original efforts along the following lines were unsuc- 
cessful. Originally it was planned that the coke would - 
be piled in a circular dike of such proportions that 
the coke and water from one drum cleanout would be 
retained behind the dike. It was expected that the 
water would filter off promptly to permit moving the 
coke out of the way with a bulldozer to make room 
for the next cleanout. However, the quantity of water 
(1,500,000 gallons) and cake from one cleanout was 
so great that we had difficulty building a dike large 
enough to contain it. Furthermore, the fines content 
of the coke plugged the pores of the dike so that 3-4 
days were required for the water to filter out. 

A permanent coke-water-separating installation is 
under consideration which consists of a screen chute, 
a series of hoppers which can be used for loading 
trucks, and a primary settling basin which can be 
easily cleaned of. coke. 

To return to the water cycle, two 500,000-gallon 
secondary settling basins have been provided to per- 
mit the deposit removal from one while the other is 


in settling service. These basins are located at each 


end of a 3,000,000-gallon storage pond into which 
they overflow through submerged pipes. The pipes 
are so located as to leave both the settled and float- 
ing fines in the secondary settling basin. The rela- 
tively clean water from the storage pond is returned 
to a surge tank in the unit area by two vertical deep- 
well pumps. The jet pumps, the drum-cooling-water 
pumps, the sluice water, and the automatic make-up 
water to the coke-slurry pump-suction pit are all sup- 
plied from the surge tank. 

Make-up water is supplied to the system from the 
Los Angeles Metropolitan Aqueduct System, or from 
the refinery wells. Tentative plans have been made to - 
utilize the effluent water from the refinery waste- 
water system for this purpose. 

Presently the unit is charged with 700 SSF/122 
straight-run residuum from Wilmington crude at a 
rate of 15,000. barrels daily, which effects a recycle-to- 
fresh-feed ratio of 0.33/1. The 20,000 barrels daily 
charged to the furnaces are heated to 920° F. 

The bubble tower is operated to produce gasoline 
with an end-point of 380° F., light gasoil with an end- 
point of 650° F., and medium gasoil as necessary to 
maintain a level in the bubble-tower-bottom reser- 
voir. No heavy gasoil is being removed. In the strip- 
per tower the gasoils are stripped to a flash point 
which makes them suitable for use as cutter stock, 
although at the present time the light gasoil is used 
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as TCC charge. Tests are being made of the feasi- 
bility of using the heavier gasoil in TCC charge. 

Under the above operating conditions the follow- 
ing yields were obtained. Additional operating condi- 
tions have also been tabulated. 


Operating Conditions and Yields 


Operating Conditions 
Reduced Crude Charge 
Furnace Charge 


15,000 B/D 
20,000 B/D 


Recycle/Fresh Feed 0.33 

Temperatures—Furnace Outlet 920° F. 
Drum Inlet 900° F. 
Drum Outlet 830° F. 

Drum Pressure 56# 


Viscosity of Fresh Feed 700 SSF/122 


Yields 
Total Gas 14.0 Wt. % 
Raw B-B 0.8 Liq. Vol. % 
Debutanized Gasoline 22.5 Liq. Vol. % 
Light Gas Oil 36.5 Liq. Vol. % 
16.7 Liq. Vol. % 


Medium Gas Oil 


Coke (By difference) 19.1 Wt. % 


It is rather difficult to accurately determine coke 
yields. Because of varying coke density, measure- 
ments by coke-drum levels do not appear to be too 
reliable. The above difference method includes in the 
coke yield any gains or losses in the process. The 
yields can be roughly checked by means of the 
weighted haulings of 500 tons per day. 

It is likewise difficult to obtain representative coke 
samples. Samples obtained show approximately 0.25 
percent ash, 9 percent volatile matter, and a screen 
analysis satisfactory for its intended use. 

As would be expected with this type of process, the 
high-sulfur Wilmington residuum charge yields a 
gasoline with an appreciable sulfur content. This sul- 
fur content and the olefinic content of the gasoline 
are sufficient to require sweeténing and rerunning. 
Motor method clear octane numbers in the neighbor- 
hood of 70 are obtained with an octane spread of 8 or 


bétter. Lead susceptibility is fair and commensurate: 


with the sulfur content. 
Because of the desulfurizing characteristic of the 
TCC process, the coker gasoils have proven to be 


quite satisfactory as TCC charge stock despite their 


‘ 


high sulfur contents. The 650° F.-endpoint light 
coker gasoil, when charged to the TCC units (bead 
catalyst) with a 1:1 recycle ratio, yielded 41 percent 
of 400° F.-endpoint debutanized gasoline. Further- 
more, an octane level of 79 Motor Method clear and 
an octane spread of 10-12 points make this operation 
look quite attractive. 

The low raw B-B yield is a result of the large gas 
yield from the bubble tower reflux accumulator which 
carries with it the bulk of the C, production. The 
total gas yield amounts to 8000-9000 thousand cubic 
feet per day. The dry gas after absorption amounts to 
some 7000 thousand cubic feet per day which is just 
double the requirements at the coking unit furnaces. 
The excess 3500 thousand cubic feet per day repre- 
sents an appreciable contribution to the other refinery 
units’ demands. 


Effect of Operating Variables 

Our operating time has been far too short to estab- 
lish the effects of operating variables. Nevertheless, 
some indication of their effect has been obtained. In- 
creased viscosity of the charge appears to shift the 
gasoline and gasoil production slightly toward more 
gas and coke. Furnace-outlet temperature changes 
through the range 910-920° F. also had little effect on 
gas and gasoline yields; however, gasoil production 
increased with a decrease.in coke yield. Reducing the 
recycle ratio shifted the yields from coke to the gasoil 
and lighter products. 

From the above indications it appears that any 
benefit that may be derived from a high removal of 
straight-run gasoil from the charge is not appreciably 
invalidated by lowered coker yields; yields may be 
varied by manipulation of the recycle ratio; and 
higher furnace-outlet temperatures may be feasible. 

The unit is quite flexible in that it can be used 
either as a coker, a visbreaker, or any combination of 
these two. For any operation other than full coking 
a higher inlet to the coke drum would be used. The 
rate of residuum withdrawal from the bottom of the 
drum would determine the amount of coking per- 
mitted. In a full visbreaking operation, it is also 
possible to charge the fresh feed directly to the fur- 
nace along with the recycle. Under this arrangement, 
the residuum would be removed from the bubble- 
tower bottom and the recycle from the bottom draw. 


Ki 
i 
q 
; 
a 





Coke loading, showing coke slurry discharge. 
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Estimation of Properties of 


Solvent-Refined Products 


V. A. KALICHEVSKY 
Consulting Chemical Engineer, Magnolia Petroleum Company, 
Beaumont, Texas 


Es A previous paper a method has‘ been described 
which permits estimation of solvent refining losses 
from known conditions of extraction.t The method 
is based on the applicability of infinitesimal analysis 
to investigations of this type and affords a con- 
venient method of solution for a wide variety of 
problems both of ‘practical and theoretical nature 
without requiring a large amount of experimental 
work. The present article has been prepared to ex- 
tend the scope of the method to estimation of prop- 
erties of the extracted products, a matter of consider- 
able importance in refinery operations. 

Development of mathematical expressions for 
correlating oil properties with conditions of extrac- 
tions is complicated by the use of arbitrary scales for 


defining these properties in normal refinery practice. , 


Unless the properties are expressed in fundamental 
units of additive nature, the resulting correlations 
are by necessity empirical. Further discussions are 
generally limited, therefore, to such fundamental 
units, although very satisfactory results may be 
secured with the artificial scales in common use by 
the industry. 

For additive properties the following two relation- 
ships are easily derived by applying simple rules of 
arithmetic: 


P.—P 
— =2 1 
oo ) 
- P’—P 
ele (2) 


In these equations L represents the fractions of 
the charge lost to extract, Y is the yield of refined 
product, and P, P’ and P, are properties of raffinate, 
extract and charge stock respectively. The equations 
are frequently employed for calculating yields from 
the observed specific gravities of materials involved. 


Specific gravities may be considered additive properties, In 
extreme instances the difference between the observed and 
calculated gravities of petroleum blends may reach 0.65 per- 
ceit or approximately 1° API. However, such variations are 
uncommon and are not encountered in problems connected 
with normal refinery practice. Direct measurements of raffin- 
ate and extract yields give results which seldom agree closer 
than within 1 percent on repeated extractions unless extreme 
precautions are observed, and discrepancies as high as 2 per- 
cent are quite common. The errors are frequently masked by 
the usual practice of calculating. experimental data to a con- 
siderably greater accuracy than is normally warranted, 





January, 1947—A Gulf Publishing Company Publication 


By dividing equations (1) and (2) into each other 
and rearranging the variables the following expres- 
sion is obtained: 


P.—P au» P — P, (3) 


L Y 

This shows that the difference in properties of charge 
stock and raffinate divided by the loss of oil to ex- 
tract is equal to the difference in properties of extract 
and charge stock divided by raffinate yield. This 
function is referred to in this paper as selectivity of a 
solvent under the specific conditions of extraction 
employed and has been assigned the symbol X. 

In solvent extractions, selectivity of the solvent 
changes with the quantity of solvent employed (S) 
and with the extraction temperature. With an in- 
crease in solvent refining losses, the difference be- 
tween the properties of charge stock and raffinate 
also increases, suggesting that the change in selec- 
tivity with the change in severity of refining condi- 
tions may follow the same general pattern as that 
developed for equations involving solvent-refining 
losses. Validity of this assumption has been sub- 
stantiated by numerous plots of available experi- 
mental data which indicate that the following rela- 
tionships may be employed for calculating properties 
of raffinates obtained in single solvent refining: 





For constant temperature and variable solvent ratio: 


log X=klogS+c (4) 
For variable temperature and constant solvent ratio: 

log X = k’T +c’ (5) 
For variable temperature and variable solvent ratio: 

log X = (k” +k” T) log S+ (c” +c” T) (6) 


Although equations (4),. (5) and (6) were de- 
veloped for additive properties of oils, such as specific 
gravity, which is of little interest to the refineries, 
they were found to apply with a considerable degree 
of accuracy to some other properties of oils, like 
viscosity index, which have little, if any, fundamental 
background. This is demonstrated by the experi- 
mental data presented in Tables 1, 2 and 3. The data 
refer to furfural, chlorex and phenol extractions of a 
150 Saybolt Universal viscosity dewaxed and de- 
asphalted Mid-Continent residuum.’ Single-stage ex- 
tractions were used in these examples, but similar 
results are obtained with multistage extractions. as is 
demonstrated in sample calculations included in this 
paper. However, in making various interpolations or 
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TABLE 1 
furfural Single Stage Extractions of a 150 Saybolt Universal 
Viscosity Dewaxed and Deasphalted Mid-Continent Residuum 





















































Solvent VISCOSITY INDEX 
Vol./vol. of + 
TEMPERATURE °F. Vel./vol. Oil Observed | Calculated 
a Song ie ane 0.138 3 80.7 80.5 
0.217 6 83.8 $3.9 
0.282 9 86.3 86.2 
0.338 12 87.6 87.7 
h’..:...08 0.171 3 81.7 81.9 
0.258 5 85.2 85.2 
6.327 9 87.8 873 
0.389 12 89.4 89.0 
Sac MRT | 0.208 3 82.7 83.1 
0.305 6 86.8 86.4 
0.383 P) 89.3 88.7 
0.450 12 91.2 90.4 
200 0.256 3 84.6 84.5 
0.363 6 88.5 87.8 
0.448 9 91.0 90.1 
0.517 12 93.0 91.6 
Th eR aa. ee 3 86.6 85.8 
0.432 6 89.8 89.3 
0.522 9 92.8 91.5 
0.597 12 94.6 93.2 
SRR LF ARETE ae 3 88.4 87.5 
0.513 6 913 90.9 
0.609 9 94.4 93.1 
| 0.687 12 96.2 94.8 
OU. loecce, | 470 3 89.6 89.2 
0.610 6 92.8 92.6 
| 0.708 9 95.7 94.7 
| 0.793 12 973 96.5 
AMER gear 3 91.0 90.9 
0.726 6 943 94.4 
0.828 9 96.2 96.5 
| 0.910 12 98.6 98.2 
V.1—65 
log( ——— ) = —(0.888—0.00187 x °F) log $+(0.785—0.0086 x *F 
1 





extrapolations the number of extractions should be 
constant. In extending the use of the equations to 
other than additive-oil properties, exercise of a con- 
siderable amount of caution is imperative and calcu- 
lations should not be projected over a wide range of 


TABLE 2 


Chierex Single Stage Extractions of a 150 Saybolt Universal 
Viscosity Dewaxed and Deasphalted Mid-Continent Residuum 
































Solvent VISCOSITY INDEX 
Losses Vol./vol. of 

TEMPERATURE °F. Vol./vol. Oil Observed | Calculated 
a Ee rr eee 0.199 3 81.5 81.3 
0.266 6 85.3 85.6 
0.315 a 88.6 88.5 
0.355 12 90.8 90.9 
i ae ee ee 0.228 3 82.5 82.3 
0.305 6 87.7 86.7 
0.362 9 90.2 89.8 
0.409 12 92.2 92.3 
AR, ee eee 0.263 3 84.0 83.3 
0.351 6 88.0 87.9 
0.416 Q 91.5 91.1 
0.469 12 94.0 93.7 
RS, Fe AE ae 0.303 3 85.4 84.5 
0.405 6 89.4 89.3 
0.479 9 93.3 92.5 
0.540 12 95.5 95.2 
90.. idecebest 0.349 3 86.3 85.8 
0.465 6 , 908 90.7 
0.551 9 94.8 94.1 
0.621 12 | 97.3 96.9 
EIACE Ds ub ceeuachaedeveped 0. 3 87.4 87.0 
0.536 6 92.5 92.2 
0.632 9 96.3 95.7 
0.713 12 98.4 98.7 
Ma deVEDida sce ctbekveswte 0.463 3 88.4 88.3 
0.615 6 93.6 93.6 
0.728 9 97.8 97.4 
0.820 12 99.8 100.3 




















V.1I—t5 
ie( aL )- —(0,058-+4-0.000515 x °F) log S+-(0,117—0.00327 x °F.) 
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treating conditions. Likewise, equation (3) becomes 
invalid. : 

Equations. previously developed for estimating 
losses in single-solvent refining are of the same 
general type as that of equations (4), (5) and (6) 
with the exception that log L is substituted for log 
X and the value of numerical coefficients are differ- 
ent. These equations read: 


For constant temperature and variable solvent ratio: 


Log L=alogS+b (7) 
For variable temperature and constant solvent ratio: 

log L=a’T + Dd’ : (8) 
For variable temperature and variable solvent ratio: 

log L = (a” + a’’T) log S-|- (b” + b’’T) (9) 


It may be noted that equations (4), (5), (7) and 
(8) can be easily solved by graphical methods which 
require very little time as compared to algebraic 
methods. Logarithmic paper is used for solving equa- 


TABLE 3 


Phenol Single Stage Extractions of a 150 Saybolt Universal 
Viscosity Dewaxed and Deasphalted Mid-Continent Residuum 


















































Solvent VISCOSITY INDEX 
Losses Vol./vol. of ' 
TEMPERATURE °F. Vol./vol. Oil | Observed | Calculated 
ee DRI EE 0.292 3 86.8 | 86.7 
0.371 6 89.2 89.4 
0.426 9 | 908 91.2 
0.471 12 =6| «6985 | S985 
SPASM, IRA: 0.308 ae ae 87.1 
0.397 6 89.8 90.1 
0.461 9 91.8 92.0 
0.513 2 | (946 93.6 
Oo nena’ snccasy cade ecta 3 87.1 87.5 
0.427 6 90.8 89.0 
0.499 9 93.0 93.0 
0.558 12 94.7 94.4 
(allele 0.344 3 | 97.3 87.8 
0.457 6 91.7 91.5 
0.540 9 | 943 93.9 
0.608 2 «| (98.7 95.8 
I Sa AL as 0.364 3 87.7 88.2 
0.491 6 92.8 92.3 
0.584 9 95.6 94.9 
0.661 12 970 | 968 
ATA 0.385 3 88.7 | 887 
0.526 6 94.0 93.0 
0.631 9 96.6 95.9 
0.719 12 984 | 981 
CR Ea 0.406 3 89.5 89.0 
0.564 6 94.8 93.8 
0.682 9 97.4 96.9 
0.783 12 99.5 99.4 
ee 0.430 3 90.4 89.6 
0.605 6 936 | 946 
0.740 9 983 | 982 
| 0.853 12 1004 | 1008 

















V.1—65 ; 
oe( = ) = 0.080.006 x °F) log 8+(0.096—0.0013 x °F.) 











tions (4) and (7) and semi-logarithmic paper for 
solving equations (5) and (8). Algebraic methods 
must be applied, however, for solving equations (6) 
and (9). 

Comparisons of equations (4), (5) and (6) with 
equations (7), (8) and (9) reveals that the same 
types of plots are secured irrespective of whether 


selectivity, i.e. the a or = — functions, or 


simply the change in properties, i.e. P,—P or P’—P,, 
are plotted against the other variables. Differences 
between the two plots are reflected merely in the 
values of numerical coefficients. This is easily proven 
by substituting values of log L from equations (7), 
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(8) and (9) into equations (4), (5) and (6), respec- 
tively. 





For instance, equation (4) may be rewritten as follows: 
log X = log oe P= log (P»,— P) —log L= 
klogS+c (10) 


Substituting value of log L from equation (7) and rearrang- 
ing the variables: 
log (P.— P) = (k+ a) log S+ (c+ b) (11) 
Equation (11) is thus represented by a straight line plot on 
the logarithmic paper which is characteristic of (4) and (7). 








Application of the equations shown above to the 
solution of practical problems is demonstrated by 
the following examples: 

Example 1. A Coastal distillate of 370 Saybolt Uni- 
versal viscosity at 100° F. was extracted with one 
and eight volumes of liquid sulfur dioxide at 43° F. 
Liquid sulfur dioxide was applied in three portions, 
the second and third portions being each equal to 
half the volume of the first portion. Raffinate yields 
were 90.5 percent and 74.5 percent and viscosities 
326 and 274 seconds respectively. Estimate yields 
and viscosities of raffinates employing two and four 
volumes of liquid sulfur dioxide at 43° F. and using 
the same treating procedure. 

Losses to extract corresponding to the above raf- 
finate yields are 0.095 and 0.255 expressed as frac- 
tions of charge stock. Differences between viscosity 
of charge stock and viscosities of raffinates are 44 
and 96 seconds. The problem is solved graphically 
by plotting losses against the quantities of solvent 
used on a logarithmic paper, drawing a straight line 
through the two points and finding losses corres- 
ponding to treats involving two and four volumes of 
solvent. The same procedure is followed for deter- 
mining viscosity differences between the charge 
stock and raffinate. It will be found from these plots 
that losses corresponding to two and four volumes 
of solvent are 0.132 and 0.184 respectively. Raffinate 
yields are, therefore, 86.8 percent and 81.6 percent. 
Experimental data showed raffinate yields of 86.9 
percent and 81.7 percent. Likewise, the interpolated 
viscosity differences are 57 and 74 seconds for treats 
employing two and four volumes of solvent respec- 
tively. The expected viscosities of raffinates are, 
therefore, 313 and 296 Saybolt Universal seconds at 
100° F. Observed viscosities were 311 and 291 
seconds. 

Algebraic solution of the same problem is as fol- 
lows: 

_ Losses are determined by solving two simultaneous equa- 
tions: 
log 0.095 = alog1+b or —1.022—b 
log 0.255 =a log 8+ b or —0.593 = 0.903 a +b 
Therefore: 
1.022 — 0.593 


0.903 
b = —1.022 


= 0.475 


a— 





and 
log L= 0.475 log S — 1.022 
The corresponding equations for determining viscosity dif- 
ferences are: 
log 44=a'log1+b’ or 1.643=b 
log 96 = a’ log 8+-b’ or 1.982=0.903a+b 
Therefore: 
__ 1.982—1.643 _ 
a 0503 0.375 
b = 1.643 


log (370 — V) = 0.375 log S + 1.643 
where V is viscosity of the raffinate, 





and 
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Example 2. A Mid-Continent distillate having a vis- 
cosity-gravity constant of 0.849 was extracted with 


‘one volume of furfural at 80°F. and 140° F., using 


an eight-stage continuous extraction system. The 
yields of respective raffinates were 89.0 percent and 
83.3 percent having the corresponding viscosity- 
gravity constants of 0.822 and 0.818. Estimate yields 
and viscosity-gravity constants of raffinates obtained 
in eight-stage extractions using one volume of sol- 
vent at 100° F. and 180° F. 

Equations (8) and (5) are used in solving this 
problem. For graphical solution semi-logarithmic 
paper is employed. 

Losses corresponding to 89.0 percent and 83.3 per- 
cent raffinate yields are 0.110 and 0.167 when ex- 
pressed as fractions of charge stock. The correspond- 
ing differences between viscosity-gravity constants 
of charge stock and raffinates are 0.027 and 0.021 for 
the 80° F. and 140° F. treats. By plotting losses 
against temperature on a semi-logarithmic paper and 
drawing a straight line through the two points the 
following results are obtained which are compared 
with the observed values:. 





Temperature Losses (Vol./vol. charge) 
= Estimated Observed 
100 0.126 0.126 
180 0.221 0.222 


By plotting differences of viscosity-gravity con- 
stant of charge stock and raffinates the following 
results are obtained: 





Temperature Viscosity-Gravity Constant 
°F. Estimated Observed 
100 0.821 0.821 
180 0.815 0.817 


Algebraic equations corresponding to the straight 
line plots on the semi-logarithmic paper will be found 
as follows: 

log L= 0.00303 & °F. — 1.201 
and 
log (0.849 — G) = 0.001 X °F. — 1.649 
where G is viscosity-gravity canstant of the raffinate. 


Example 3. The following data are available regard- 
ing three-stage extractions with phenol of a 150 
Saybolt Universal viscosity at 210° F. dewaxed and 
deasphalted Mid-Continent residuum of 65 viscosity 
index: 


, 





Extraction Conditions Raffinate 
Temperature Solvent Yield Viscosity Index 
is vol./vol. of oil % Vol. 
110 3 67.6 89.8 
120 1 76.6 84.7 
140 2 63.9 90.2 
150 1 69.5 87.3 


Estimate yields and viscosity indices of raffinates 
obtained at various temperatures and solvent ratios 
using three-stage counter current extractions. 

This problem can be solved only algebraically 
using equations (9) and (6). 

Losses are determined by solving the following 
four simultaneous equations: 


log (1 — 0.676) = (a” + 110 a”) log 3+ (b” + 110 b’” 
log (1 — 0.766) = (a” + 120 a") log 1+ (b” + 120 6" 
log (1 — 0.639) = (a” + 140 a’”) log 2+ (b” + 140 b”’) 
log (1 — 0.695) = (a” + 150.a") log 1 + (b” + 150 b””) 


—0.4895 = 0.4771 (a” + 110a’”) + b” + 110 b” 
—0.6308 = b” + 120b” 

—0.4425 = 0.301 (a” + 140 a’”) + b’” + 140 b” 
—0.5157 = b” + 150 b” 


After solving these equations ‘for the values of 


or 
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TABLE 4 
Raffinate yields in Three Stage Extractions of a 150 Saybolt 
Universal Viscosity Dewaxed and Deasphalted Mid-Continent 
Residuum with Phenol 











| 
| LOSSES (Fraction of | RAFFINATE 
Selvent | Charge) ( Percent Volume) 
| Vel /vel. ef -————_. —__—_ ———— — 

TEMPERATURE °F.| Oil | Observed | Calculated Observed ‘Calculated 
110 bes 1 0.219 | 0.214 78.1 78.6 
2 0.282 0.278 71.8 72.2 
3 10.324 0.324 167.6 67.6 
4 0.374 0.361 62.6 63.9 
120 1 10,234 0.234 | 176.6 76.6 
2 0.303 0.303 69.7 69.7 

3 0.347 0.353 65.3 64.7 

4 0.398 | 0.394 60.2 60.6 
130 1 0.251 0.256 74.9 74. 4 
2 | 0.330 =| 0.330 67.0 67.0 
3 | 0.374 | 0.384 62.6 61.6 
4 | 0.427 0.427 57.3 57.3 
140 1 0.274 =| 0.280 72.6 72.0 
2 10.361 0.361 163.9 63.9 
3 0.407 0.418 59.3 58.2 
4 04544 | 0.465 54.6 53.5 
150 1 10.305 0.305 169.5 | 69.5 
2 0.398 0.393 60.2 60.7 
3 0.446 0.454 55.4 54.6 
4 0.506, | 0.504 49.4 49.6 
160 1 0.336 | 0.334 66.4 66.6 
2 0.436 0.427 56.4 57.3 
3 0.490 0.493 51.0 50.7 
4 0.552 0.547 44.8 45.3 
170 1 0.369 «| 0.365 63.1 63.5 
2 0.476 | 0.466 52.4 53.4 
3 0.536 0.537 46.4 46.3 
4 0.600 0.596 40.0 ' 40.4 
180 1 0.404 | 0,398 59.6 60.2 
2 0.517 | 0.506 48.3 49.4 
3 0.583 0.583 41.7 41.7 
4 0.651 0.646 34.9 35.4 








1 Reference points for equation. 
log L=(0.421—0,.0004 x °F) log S—(1.091—0.00384 x °F.) 


numerical constants and substituting these values 
into equation (9) the following expression is secured: 


log L = (0.421 — 0.0004 & °F) log S— 
(1.091 — 0.00384 & °F) 


Table 4 compares results obtained from this equa- 
tion with the experimental data. 

Viscosity indices are determined by solving the 
following equations: 


log (Pe) = (k" + 110k”) log 3+ (c” + 110”) 


log (47 d Go) = k” + 120k") log 1+ (c” + 120¢””) 
100 

log ( 22 — $90 ry = k” + 140k") log 2+ (c” + 140”) 

log (2 $00) — (k” + 150k”) log 1+ (c” + 150¢’”) 


or 

—0.605 = 0.477 (k” + 110 k’") +c” + 110 c"”" 
—0.705 = c” + 120c’”” 
—0.599 = 0.301 (k” + 140k’) +c” + 140” 


—0.652 = ce” + 150 cc” 
Numerical values of constants obtained from these 
equations are substituted in equation (6) leading to 
the final expression: 


= ‘a I. — 65.0 


0.302 — 0.000 . °F) log S— 
100 ( 0.00049 X °F) log 


(0.921 — 0.0018 X °F) 

The 100 denominator is used in this and other 
equations for convenience in arithmetical calcula- 
tions only. 

Table 5 compares calculated and observed viscosity 
indices of the stock. 

The above sample calculations involve several oil 
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properties in order to demonstrate the general use- 
fulness of the proposed method. It should be em- 
phasized that interpolations and, particularly, -extra- 
polations should not be carried out to an extreme. 
Small experimental errors involved in determining 
the basic points are also magnified by extending the 
curves over wide ranges of temperatures and solvent- 
extraction conditions. 
. P,.— P . . 

The expression —;— in the equation above has 
been defined as the measure of selectivity of a solvent. 
sake ‘ L : 

Similarly the expression a defines the solvent power 
of a solvent, i.e. the quantity of oil which the solvent 
is capable of holding in solution. Product of selec- 


should be referred 





. . P. — 
tivity and solvent power or —s 


to as the refining power of a solvent showing improve- 
ment in raffinate properties with the quantity of 
solvent employed irrespective of losses. The refining 
power of solvents is a highly important chi aracteristic 
because it is a measure of the quantity of solvent 
needed for securing the desired improvement im 
raffinate properties. Although losses do not enter 
into the definition of solvent power, this is justified 
in view of the application of counter-current extrac- 
tion methods in commercial practice. These methods 
permit securing equal degrees of improvement in 
raffinate properties, particularly their vis<osity in- 
dices, for equal oil losses to the extract provided 
the number of extraction stages is adjusted according 
to selectivity characteristics of individual solvents. 

Selectivity of solvents at various temperatures and 
for different solvent to oil ratios is calculated directly 
from equations (4), (5) or (6). Solvent power is 


TABLE 5 
Viscosity Indices of Raffinates from Three Stage Extractions with 
Phenol of a 150 Saybolt Universal Viscosity Dewaxed and 
Deasphalted Mid-Continent Residuum 

















Solvent Vv ISCOSITY INDEX 
| Vol./vol. of |— 

TEMPERATURE °F Oil Observed | Calcslated 
110... 1 84.0 83.9 
2 87.2 87.5 
3 189.8 89.8 
4 | 92.0 91.7 
120 1 | 194.7 84.7 
2 88.4 88.3 
3 90.3 90.8 
4 93.0 | 92.6 
130 | 1 | 85.5 85.6 
2 89.3 89.3 
3 91.2 91.7 
4 94.2 | 93.6 
140 1 86.3 86.4 
2 190.2 90.2 
3 92.2 92.7 
4 95.5 94.6 
150 1 187.3 87.3 
2 91.6 91.2 
3 93.4 93.7 
4 | 97.3 95.7 

—— ~ oe —— | —_____ —4—_—___ — 

160 1 89.0 88.3 
2 92.4 92.2 
3 94.6 94.8 
4 98.3 96.8 
170 1 90.0 89.3 
2 93.2 93.3 
3 95.5 95.8 
4 9.0 | 97.9 
180 1 90.7 90.3 
2 94.0 | 943 
3 96.7 97.0 
4 99.5 | 99.0 





! Reference points for equation. 


V.I.—65 
i(- = (0.302—0.00049 x °F) log S—(0.921—0.0018 x °F.) 
1 
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FIGURE 1 
Selectivity of Solvents. 


100 x Loss 





(Single-stage extractions of deasphalted 
Mid-Continent residuum of 150 Say- 
bolt Universal viscosity at 210° F. and 
65 viscosity. ) 


. Viscosity Index — 65 


Selectivity 


determined by employing equations (7), (8) or (9) 
in a slightly modified form, and refining power by 
summation of the corresponding equations. This is 
demonstrated by the following examples involving 
equations (6) and (9). 


Selectivity F2—P = 
log X = (k” +k”’T) logS+ (c”+c’"T) (12) 
The equation is identical with equation (6) 
Solvent Power k- =Z 
log Z = (m+nT) log S+ (p+ qT) (13) 


In this equation coefficient m—a” —1 of equation (9) 
while coefficient n, » and q are identical with the coefficients 
a’”’, b” and b’” respectively. 

. ne 
Refining Power eon R 
log R= (m’ + n’T) log S+ (p’+ q’T) (14) 

In this equation ‘m’ =k” +m; n’=k’’+n; p’=c”+p; 
and q’=c’” + q of equations (12) and (13). 

In the above equations solvent characteristics are 
expressed in terms of the quantities of solvents used 
and temperature. However, these two variables are 
interdependent with solvent losses and assignment 
of numerical values to any two of these three vari- 
ables automatically determines the value of the third 
one. For this reason equations (12), (13) and (14) 
may be presented in any one of the three forms. 

Application of expressions relating to solvent char- 
acteristics of solvents to practical problems is demon- 
strated by the following examples involving extrac- 
tions of a dewaxed and deasphalted Mid-Continent 
residuum. The basic equations from which the ex- 
pressions below are derived have been presented in 
this and in a previous publication 2 


Furfural extractions 
log X = —(0.593 —'0.00157 & °F) log S + 
(0.735 — 0.0036 & °F) 
log Z = —(0.053 + 0.00220 x °F) log S— 
(1.924 — 0.00545 X °F) 
log R = —(0.646 + 0.00063 & °F) log S— 
(1.189 — 0.00185 & °F) 


Chlorex extractions 
log X = —(0.058 + 0.000515 & °F) log S+ 
(0.117 — 0.00327 & °F) 
log Z = —(0.574 + 0.00014 X °F) log S— 
(1.212 — 0.0062 & °F) 
log R = — (0.632 + 0.000665 & °F) log S— 
(1.095 — 0.00293 & °F) 
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Phenol extractions 
log X = —(0.098 + 0.000686 X °F) log S— 
(0.096 — 0.0013 & °F) 
log Z = —(0.885 — 0.0021 K °F) log S— 
(0.854 — 0.0014 X °F) 
log R = —(0.983 — 0.001414 X °F) log S— 
(0.758 — 0.0001 X °F) 

The straight lines represented by these equations © 
on a logarithmic paper are plotted in Figures 1, 2 
and 3 for various temperature levels and for quanti- 
ties of solvents ranging from one to ten per volume 
of charge stock. 








The following points were calculated from the above equa- 
tions and used in constructing Figures 1, 2 and 3: 



































| Selectivity (X) Solvent Powder (Z) | Refining Powder (R) 
| Solvent | |-——_  ——- |- ay Gaal: —_—— 

Temp. | Vol./Vol. | Fur- | Chio- | Fur- | Chlo- Fur- | Chlo- 
"F. Oil | fural | rex |Phenol) fural | rex |Phenol| fural | rex | Phenol 
SS a oe | 0.897) 1.070]......| 0.125] 0.164)... 3.113) 0.177 
50 | a « esp .| 0.733} 0.792)......| 0.033] 0.027)...... 0.024) 0.022 
100 1 2.37| 0.617; 0.925) 0.042) 0.256) 0.193) 0.099) 0.158) 0.179 
100 10 | 0.87} 0.479] 0.629] 0.022} 0.066) 0.041| 0.019} 0.032| 0.026 
150 1 1.57} 0.423) 0.796) 0.078) 0.522) 0.227; 0.122) 0.221) 0.181 
150 10 | 0.69) 0.310) 0.501! 0.032] 0.133) 0.061) 0.022| 0.041) 0.031 
200 1 | 1.04) 0.290) 0.685) 0.146] 1.070) 0.267) 0.152) 0.310) 0.183 
200 10 | 0.54 0.200} 0.399) 0.047) 0.267; 0.091) 0.026) 0.054) 0.037 
250 1 ee  .. SEPP BNE a. A ee 

250 10 . Se eee eee ae OS00)...... 
300 1 0.45). By ANE Gees... eS ae 

300 10 0.34)... | a err Serer 0.034)... .. 
| | | 

















Highest numerical values obtained from the above 
expressions are indicative of the desirable solvent 
characteristics of solvents. High selectivity shows 
that the number of extraction stages may be reduced 
to a minimum without discarding appreciable quanti- 
ties of valuable oil constituents to the extract. High 
solvent power demonstrates ability of a solvent to 
dissolve the undesirable oil constituents. This char- 
acteristic is very important because it depends en- 
tirely on the nature and inherent characteristics of 
solvents and is changed only to a relatively minor 
extent by increasing the number of extraction stages 
but varies widely with the temperature. High refin- 
ing power shows that a given improvement in oil 
characteristics may be secured with a minimum 
solvent circulation under the selected set of extract- 
ing conditions including the number of extraction 
stages employed. 

Further discussions refer to the oil-solvent systems 
selected for the present studies and should not be 
generalized because the results may vary with the 
nature of available charge stocks which determines 
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FIGURE 2 
Solvent Power of Solvents. 
(Single-stage extractions of deasphalted Mid-Continent resid- 
uum of 150 Saybolt Universal viscosity at 210° F. and 65 vis- 
cosity index.) 


economical value of various solvents for the individ- 
ual refineries. These discussions are presented, there- 
fore, for illustrative purposes only. 

The data plotted in Figures 1, 2 and 3 demonstrate 
that by making suitable adjustments for the tem- 
perature differences all three solvents fall within 
approximately the same ranges of selectivity and 
solvent power. However, their refining power shows 
considerable variations. While the temperature dif- 
ferentials are rather large for furfural and chlorex, a 
change in extraction temperature under similar con- 
ditions has only a minor effect on phenol extractions. 
This is particularly true for low solvent ratios such 
as are employed in commercial plant operations. 
Significance of these differences may be visualized 
from the following general considerations. 

In solvent refining properties and yields of raffi- 
nates are usually controlled by the extraction tem- 
perature and quantity of solvent 
used. In properly designed com- a 
mercial equipment sufficient num- 
ber of stages is provided in order 
to avoid the loss in selectivity 
which occurs at elevated tempera- 
tures. The plant operator has, 
therefore, two variables at his dis- 
posal for adjusting the quality of 
raffinates without incurring unduly 
high oil losses to the extract. These 
variables are temperature and sol- 
vent to oil ratio. It is thus possible 
to produce a variety of raffinates 
by keeping the solvent ratio within 


100 x Solvent 


0.1 


Viscosity Index —65 





0.05 


Refining Power = 


FIGURE 3 
Refining Power of Solvents. 


(Single-stage extractions of deasphalted 
Mid-Continent residuum of 150 Saybolt 0.02 
Universal viscosity at 210° F. and 65 , 
viscosity index.) 
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rather narrow limits and secure the 
desired performance by properly 
selecting the extraction tempera- 
ture. This is frequently of much 
importance because increased sol- 
vent circulation reduces the unit 
capacity and raises the cost of re- 
fining per barrel of raffinate pro- 
duced. If the refining power shows 
only a slight change with the tem- 
perature, the quality of raffinate is 
practically fixed with the quantity 
of solvent employed and solvent 
circulation is the sole variable at 
the disposal of the operator for se- 
curing the variety of products 
which is demanded from him. 

The above discussion does not 
take into consideratin special meth- 
ods which were developed and are 
used commercially for improving 
flexibility of solvent-extraction op- 
eration. Whenever a certain sol- 
vent lacks some desirable property, 
10 preventing its successful applica- 

tion over the desired range of 
products, this can be remedied by changing the sol- 
vent composition, which is changed by employing 
mixtures of solvents, like liquid sulfur dioxide and 
benzol, the first solvent supplying the desired selec- 
tivity and the second supplying the solvent power to 
the blend. The same effect may be accomplished by 
injection of water which is an established feature of 
the phenol process. As a result of these various modi- 
fications the required flexibility of operation is ob- 
tained and sometimes even improved over that ob- 
served with other solvents. 

The present article has been confined to single- 
solvent extractions. The same principles may be ex- 
tended, however, to other oil-solvent systems by ap- 
plying the suggested method of handling scanty data 
which are normally available to their best advantage. 
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TI 

U SE of flue gas recirculation to temper the gases 
of combustion ahead of separately-fired superheaters, 
air heaters, and process equipment is not new. There 
is novelty however in many modern applicatians, and 
particularly in the major details which can make or 
mar the success of the entire installation. For this 
reason a description of the design and operation of 
the high-temperature installation at Neches Butane 
Products Company may be of interest. 

As a brief review of the background for gas recir- 
culation,—the temperature of the gases from direct 
combustion with normal excess air is ordinarily too 
high for direct application to heat exchangers, in 
which the heat-absorbing medium is steam or gas, 
unless tremendously high mass flows with their costly 
pressure losses or expensive alloys, or both, are re- 
sorted to. Even though such special means may justify 
themselves theoretically in very exceptional cases, the 
margin of safety against overheating of metal parts 
is so slim that a very small lapse from practically per- 
fect operation usually will result in severe damage to 
the equipment. Gas recirculation reduces the tempera- 
tures of the gases entering the heat exchanger to the 
point where sensible design conditions may be safely 
projected into actual operation, carried out with rea- 
sonable care and under simple control limitations. 

Where the efficiency of the unit is unimportant, the 
products of combustion may be cooled by admitting 
air to the gases before they enter the heat exchanger. 
With this method of controlling the gas temperature, 
the heat transfer can be reduced and the tube-metal 
temperature in the heat exchanger can be maintained 
at safe levels. It is readily apparent, however, that 
this is an inefficient method of operation since the 
stack losses are increased in almost direct proportion 
to the weight of cooling air admitted. 

If, instead of air, a portion of the relatively cool 
gases leaving the heat exchanger is recirculated to the 
furnace and mixed with the products of combustion, 
the advantages of the reduced gas temperatures en- 
tering the exchanger may be obtained without an ap- 
preciable loss in efficiency. By proper control of the 
recirculated gases: 

1. A lower furnace temperature is maintained, which results 

in lower furnace maintenance. 

2. The gas temperature entering the heat exchanger is suf- 
ficiently low to permit control of metal temperatures. 

3. In spite of the reduction in heat transfer desired and ac- 
complished at the entrance to the heat exchanger, the 
average absorption is decreased very little because of the 
higher mass flow of the gases. 

4.The gas weight to the stack or supplementary -heat- 
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P ART of the concluding paragraph of this paper provided this 
summary and estimate of further applications of flue-gas re- 
circulation in refinery and petro-chemical processing: 

“Flue-gas recirculation has many applications, As described 
here it is excellently suited for separately-fired saperheaters and 
air heaters. It is applicable also to special process equipment. 
such as benzene superheaters in the plastic industry and for oil 
heaters in the petroleum refining industry. In the chemical in- 
dustry the temperature of chemical-bearing gases may be con- 
trolled by recirculation in the cooling-down process. In the power 
field where space conditions prevent the use of sufficient radiant- 
heat-absorbing surface to cool the gases below the fusion point 
of the ash, flue-gas recirculation may be used to cool gases and 
prevent slagging trouble. Finally flue-gas recirculation may play 
an important part in certain types of gas-turbine applications.” 

A contribution of the Fuels Division of The American Society 
of Mechanical Engineers, this paper was presented at its annual 
meeting in New York, December 6, 1946. 








transfer equipment is that corresponding to the low ex- 
cess air required for efficient combustion, which results 
in a minimum stack loss. 

5. The gases used for recirculation will have sufficient 
sensible heat removed from them to permit efficient han- 
dling by a fan, and easy introduction through simple 
ports and dampers. 

6. Some additional work will be expended by the fan re- 
quired for recirculating the gases. ote ; 

The design of a recirculated-flue-gas unit is quite 
simple. It consists primarily of: 

1. Forced-draft fan and combustion equipment, similar to 

that for a once-through unit. 

2.A combustion chamber and mixing furnace. 

3. Heat-absorption equipment. 

4. Combination recirculation and induced-draft fan. 

5. Recirculated-gas ducts and ports. 

6. Dampers for controlling the forced draft, recirculated 
gases, and the induced or stack draft. 

7. Air heater and automatic control of the fuel and damp- 
ers (optional). 

A comparison of two practical methods of con- 
trolling the temperature of the gases entering the 
heat exchanger (by regulation of excess air and by 
recirculation of flue gases) is listed in Table 1. This 
comparison is made on the basis of the Neches Butane 
installation which will be described below. It will be 
noted that the <as recirculation arrangement is ten 
percentage points better in efficiency and requires 
less fan power than the unit using increased excess 
air. In addition the air heater is only 40 per cent as 
large as for the arrangement using increased excess 
air, which means a substantial saving in first cost. 

The arrangement of the separately-fired super- 
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TABLE 1 

Gas Increased 
METHOD Recirculation| Excess Air 
Furnace..... | Same Same 
Superheater Same Same 
Air heater—sq. ft. 7,360 19,000 
paicleney of unit—percent 80.3 70.8 
Gas weight leaving superheater, |b./hr. 230,200 | 242,600 
Excess air at superheater outlet, percent 2 
Air weight leaving air heater, !b./hr. 74,400 225,500 
Steam flow, !b./hr. 142,500 142,500 
Press. at superheater inlet, psi 100 100 
Press. at superheater outlet, psi 50 50 
Temp. at superheater outlet, °F. 1400 1400 
Gas temp. entering superheater, °F. 1860 1860 
Gas temp. leaving superheater, °F. 690 690 
Gas temp. leaving air heater, °F. 390 390 
Draft loss through unit, in. water 6.2 6.2 
Air resistance through unit, in. water 6.7 6.7 
Forced-draft fan, BHP 29 86 
Induced-draft fan, BHP 169 140 
Total, BHP 198 226 
Gas weight recirculated, |b./hr. 139,200 
Gas weight recirculated, percent 169 
Tempering air, |b./hr. | 140,900 


Tempering air, percent 


167 
Induced-draft fan location Before A.H.| After A.H. 








D 
DRAFT FAN 








ments of the synthetic-rubber industry, six sepa- 
rately. fired superheaters, each designed for a capacity 
of 142,500 pounds of steam per hour at 1400° F. and 
50 psi at the superheater outlet were supplied for the 
butadiene plant at Neches. To simplify the design and 
to conserve material, a superheater and a waste-heat 
boiler or cooler were installed adjacent to a butylene 
heater to form an integrated unit. 


Separately-Fired Superheater 


The arrangement of this separately-fired super- 
heater (as shown in Figure 1) consists of a combus- 
tion chamber in which natural gas is burned and in 
which recirculated gases are introduced into the mix- 
ing chamber through the ports located at floor level, 
a solid bridge wall for mixing.the new gases with the 
recirculated gases, and.a checker o ‘lter wall to 
assure proper distribution of the gases entering the 
tube bank and to protect the tube bank from the 
radiant heat of the furnace. The combination recircu- 
lation-and induced-draft fan is located at the outlet 
of the superheater tube bank. In this particular case 
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heaters at the Neches Butane Products Company 
located at Port Neches, Texas, utilizing flue-gas re- 
circulation, is shown on Figure 1. The dehydrogena- 
tion of butylene to butadiene requires steam as a 
carrier, Within reasonable limits the higher the steam 
temperature the shorter the time required for thé 
dehydrogenation to take place. In other words, steam 
temperature has a direct bearing on capacity. 

In order to help meet the wartime capacity require- 
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the forced-draft fan is driven from a common shaft 
with the recirculation-induced-draft fan. The forced- 
draft fan discharges air through the air side of the 
air heater and then through a duct to the burners for 
the combustion of the fuel. The recirculation-induced- 
draft fan discharges the flue gas into a duct which 
divides into two sections, one section returning a por- 
tion of the gases through the duct underneath the 
floor and introducing it through the several ports into 


Petroleum Refiner—V ol. 26, No. 1 








pa- 
ity 
ind 
the 
ind 
eat 
one 


er- 
4S- 

in 
ix- 
el, 
he 

to 





the furnace, and the second section of the duct dis- 
charging the remaining gases through the air heater 
and on to the stack. While the recirculated gases are 
nothing more than a controlled eddy they serve the 
most useful purpose of leveling off the temperature of 


In operation, the amount of flue gas recirculation 
necessary to keep the tube temperatures within the 
safe limits for this alloy is established. After this is 
worked out for the maximum load there is no further 
need for altering the setting of the dampers. The 
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the gases entering the heat exchanger, distributing 
the heat-transfer load more evenly over the entire 
tube bank, as well as cooling the refractory furnace 
floor and furnace walls. 

As a guide in the operation of these superheaters, 
thermocouples were installed in the gas stream be- 
tween the filter baffle and the first row of tubes. Spe- 
cial thermocouples were installed to measure the 
metal temperature and also the steam temperature 
of a number of the tubes at the outlet end. 








TABLE 2 
Steam pressure to superheater........... 100 Ib./sq. in. 
Steam pressure from superheater...... : 22 Ib./sq. in. 
Steam flow. 143,600 Ib./hr. 
1326 °F. 


Steam temp. leaving superheater . 


Temperatures: 
Gases entering superheater (High- weary memameneenn 


Gases leaving superheater 


1685 °F. avg. of 12 TC 
| 725 °F. avg. of 8 TC 


Gases leaving air heater i] 7. 
Air entering air heater............... , ged 5 °F. 
Air leaving air heater.................... ; ; | ois °F. 
Steam temperature entering Superheater. . ‘ : , ...| 840° 
Steam temperature at cross-over heads. ..... ss baal | oe = F. avg. of 8 TC 


Steam temperature leaving superheater : - 


11374 °F. avg. of 14 TC 


Tube temperature front row 
1335 °F. avg. of 10 TC 


Tube temperature at superheater outlet 


Drafts: 


Entering air heater +-3.5 in. water 
+1.0 





Leaving air heater. 
Recirculating gas: 
Right side wall duct , ; , ; +2.5 
Center recirculating duct. ..... ? : Tae: : +0.9 
Left side wall duct Pv ie inka +2.5 
Furnace P , —0.1 
Ahead of filter wall A es —0.35 
After filter wall... ; Kiaes ‘ > —2,20 
Leaving superheater ie nie p : —5.5 
ID fan to recirculating ducis +2.1 
Excess air at superheater outlet 17 percent 
Damper adjustments: 
1—Main recirculation damper............ Wide open 
2—Right side wall duct damper. ..... Wide open 
3—Center recirculation damper 60 percent open 
4—Left side wall duct... , Wide open 
5—Damper nearest burner (A). 100 percent open 
Damper nearest burner (B)............... 75 percent open 
Damper nearest burner BE 5 ini 8s ecels 20 percent open 
Damper nearest burner (D). 0 percent open 











The average refractory temperature at burner zone was about 2700 °F. as measured 
by optical pyrometer. The calculated heat liberation is 19,200 Btu/ct. ft. and the heat avail- 
le (including preheated air and recirculated gases) is 24,800 Btu/ct. ft. 
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forced’ draft is regulated in accordance with the air 
required for the combustion of the fuel. Induced draft 
is regulated to provide the proper furnace draft. 
The actual performance of the superheaters at 
approximately design conditions is shown in Table 2. 
The operation is guided by the requirements to ob- 
tain the best results for the dehydrogenation of butyl- 
ene, rather than by strict adherence to the design 
conditions of the superheater. Therefore, the units are 
normally base-loaded at about 165,000 pounds of 
steam per hour with 1350° F. final temperature and 
25 psi at the superheater outlet: Because of the com- 
plete control of the furnace and metal temperatures 
gained by the use of flue-gas recirculation the per- 
formance of these superheaters has been excellent. 
They have been in service for approximately three 
years at this high-steam-temperature level and recent 
inspection shows that the tubes, which are 2-inch 
OD Croloy 18-8 columbium stabilized steel, are in 
excellent shape with no signs of oxidation or creep. 
The thoroughness with which the recirculated 
gases are mixed with the gases of combustion is most 
important since this is one of the main criterions of 
tube-metal temperature. The effectiveness of the ar- 
rangement used on the superheaters at Neches con- 
sisting of the solid bridge wall followed by the filter 
baffle wall is illustrated on Figures 2, 3, 4, and 5. 
Figure 2 shows the cross-sectional elevation of the 
unit. The large access door located at the mid-point of 
the tube bank was opened during the test when these 
data were obtained in order to raise the excess air 
of the recirculated gases somewhat above the excess 
air in the combustion zone. This made it possible to 
trace the recirculated gases through the unit hy check- 
ing the excess air as well as the gas temperature. 
The spot readings of excess air are shown on Figure 2. 


Figure 3 shows a plot of the gas temperature and 
excess air immediately ahead of the tube bank. The 
flue-gas temperatures entering the superheater were 
measured with bare thermocouples and also with a 
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high-velocity thermocouple. Because the high-veloc- 
ity thermocouple is shielded from the cooler heat- 
absorbing surfaces and aspirates the flue gases over it 
at high velocity it reads considerably higher than the 
bare thermocouples used as an operating guide, and 
provides the temperature-correction factor which 
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must be applied to these bare thermocouples. It will 
be noted that the gas temperatures and excess airs 
are quite uniform, with the exception of the lowest 
elevation which undoubtedly is influenced by a cer- 
tain amount of air infiltration. 

Figure 4 shows a contour plot of the gas tempera- 
tures across the width and the height of the unit at 
the entrance to the superheater as measured by the 
high-velocity thermocouple. This shows a total varia- 
tion in gas temperature of 250 degrees at this location 
with the temperatures around the boundary surface 
being somewhat cooler, as it usually is. 

Figure 5 shows the temperature of the individual 
superheater elements across the width of the unit. 
The top curve gives the metal temperatures taken at 
a point 17 feet above the floor and in the gas stream, 
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and represents probably the hottest metal tempera- 
ture that exists in the unit. The second curve was ob- 
tained on the tubes out of the path of the gases and 
represents steam temperatures in the individual tubes. 
The bottom curve illustrates the steam temperatures 
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at the cross-over headers where the steam tempera- 
tures are balanced by crisscrossing of the connecting 
tubes to counteract any possible effect of unbalanced 
gas flow through the superheater. It will be noted 
that the steam and tube-metal temperatures are quite 
even across the entire width of the superheater. 
There is a great temptation on the part of many 
operators to try to eliminate recirculation at low 
loads. At first glance it might appear to be satisfac- 
tory to operate the unit at some partial rating with- 
out flue-gas recirculation. However, firing the fuel in 
the furnace with no cooling or heat-absorbing surface 
results in high furnace temperatures even at partial 
rating. Even though the load were only a relatively 
small percentage of maximum load, resulting in a 
correspondingly small amount of flue gases passing 
over the tubes, the steam flow through the tubes 
likewise would be correspondingly low. In many 
cases this would result in metal temperatures at the 
front end of the superheater above safe operating 
limits: Generally speaking, it is not wise even at 
partial loads to operate a unit designed for recircu- 
lation without the recirculation feature functioning, 
unless very careful consideration is given to all the 
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factors and possible pitfalls of a particular installa- 
tion. 

In conclusion, experience has shown that flue-gas 
recirculation is a practical and efficient application for 
the tempering of combustion gases before entering 
heat-exchange equipment, provided effective mixing 
of the gases is obtained by careful design. With the 
trend toward the use of increased temperatures for 
process and power purposes, its use should continue 
to increase steadily. Flue-gas recirculation has many 
applications. As described above it is excellently 
suited for separately-fired superheaters and air heat- 
ers. It is applicable also to special process equipment 
such as benzene superheaters in the plastic industry, 
and for oil heaters in the petroleum industry. In the 
chemical industry the temperature of chemical-bear- 
ing gases may be controlled by recirculation in the 
cooling-down process. In the power field where space 
conditions prevent the use of sufficient radiant-heat- 
absorbing surface to cool the gases below the fusion 
point of the ash, flue gas recirculation may be used 
to cool the gases and prevent slagging trouble. Finally 
flue-gas recirculation may play an important part in 
certain types of gas turbine applications. 
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Hydrocarbons 


In Petroleum 


By FREDERICK D. ROSSINI 


Thermochemistry and Hydrocarbons, Section Chief 
National Bureau of Standards 


Pox some years there has been under way in the 
petroleum industry a transition from the production 
of a few exceedingly broad fractions of petroleum, 
having general properties—such as the gas, gasoline, 
kerosine, lubricating oil, and wax—to the manufac- 
ture of many different narrow cuts having specialized 
properties. The general properties of each of the 
broad fractions have been such as to satisfy fairly 
well the requitements of a number of different serv- 
ices. However, the need for greater efficiency, higher 
speeds, and more concentrated power, the use of high 
pressures and high and low temperatures, and the 
invention and development of devices for improving 
the comfort and welfare of man, inevitably lead to 
the necessity of manufacturing materials of special- 
ized properties which can better fill the ever-expand- 
ing and more exacting requirements of today. 

Although investigations on the nature of petroleum 
have been going on for many decades, it was not 
until about 25 or 30 years ago that the petroleum 
industry itself began to consider seriously the chemi- 
cal constitution of its raw material. With a few 
notable exceptions, the researches on the hydro- 
carbons in petroleum had been sporadic and casual; 
and relative to the.importance, magnitude, and com- 
plexity of the problem, greatly limited in scope. 
About 25 years ago the presence of a number of 
hydrocarbons in the gasoline fraction of petroleum 
was reported, but for molecules of more than five 
carbon atoms the evidence was in most cases based 
upon the products obtained by chemical treatment of 
certain petroleum fractions or upon volume peaks in 
the distillation curve. What: was needed was a com- 
prehensive and unified investigation of the chemical 
constituents based upon the actual isolation of pure 
hydrocarbons from the crude oil. , 

In 1927 a comprehensive investigation on the isola- 
tion and identification of hydrocarbons in petroleum 
was begun at the National Bureaw of Standards, 
sponsored jointly by the bureau and the American 
Petroleum Institute. The investigation has to date 
involved a total of about 200 man-years of research 
and has resulted in the separation of 72 hydrocarbons 
from petroleum. At the present time the staff of the 
American Petroleum Institute at the bureau consists 
of 10 research chemists and 12 laboratory assistants, 
supervised by the author. The investigations, under 
A. P. I. Research Project 6, are advised by a special 
committee appointed by the American Petroleum 
Institute. 

All of the hydrocarbons in petroleum are composed 
of paraffin, cycloparaffin (naphthene), aromatic, or 
mixed cycloparaffin aromatic groups, or combinations 
of these. No olefin or acetylene hydrocarbons appear 
to occur naturally in petroleum to any significant 
extent. The problem is to separate the complex mix- 
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ture of hydrocarbons which is petroleum and to 
obtain therefrom the unaltered major components in 
a substantially pure state. 

To be successful, any process of fractionation must 
involve a physical property that has significantly 
different values for the several components of the 
mixture to be separated. Furthermore, the process 
must be one for which there is available, or can be 
developed, a workable apparatus. 

The standard processes of fractionation used in this 
work are distillation, extraction, adsorption, and 
crystallization, which depend, respectively, on the 
properties of vapor-pressure (or boiling point), solu- 
bility, adsorbability, and freezing point. The follow- 
ing are the variations which are used: 


J. Distillation 
1. At one fixed pressure 
2. Alternately at two fixed pressures 
3. With an azeotrope-forming substance 
II. Extraction ‘ 
1. With different solvents 
2. At different temperatures 
III, Adsorption 
1. With different adsorbents 
2. At different temperatures 
IV. Crystallization 
1. From the mixture of hydrocarbons, with centrifuging 
2. From a solution of the hydrocarbons in an appropriate 
solvent, with centrifuging. 


With respect to the nature of the separation attain- 
able, the processes of fractionation (excluding crystal- 
lization) may be divided according to whether they 
fractnoiate primarily with respect to size of molecule 
or to type of molecule. Separation primarily accord- 
ing to size of molecule (or boiling point or molecular 
weight) is effected by distillation at one fixed pres- 
sure. Separation primarily according to type of 
molecule is effected by distillation alternately at two 
fixed pressures, by distillation with an azeotrope- 
forming substance, by extraction, and by adsorption. 
In connection with separation by crystallization, two 
general statements may be made regarding hydro- 
carbons: (a) for a given number of carbon atoms in 
the molecule, thé freezing point usually increases 
with increase in the symmetry of the molecule; (b) 
for a given degtee of symmetry of the molecule, the 
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freezing point usually increases with increase in the 
size of the molecule. 

Except for those hydrocarbons of low molecular 
weight which in boiling point are relatively far re- 
moved from their neighbors, and except for certain 
other hydrocarbons which are present in relatively 
large amounts (as normal paraffins in a Pennsylvania 
o1 Mid-Continent petroleum), regular distillation 
alone is not sufficient to separate a pure hydrocarbon 
from petroleum, and one or more of the other 
methods of fractionation must also be used. The 
order in which the several methods are used is 
determined by the effectiveness of a given process 
in increasing the separation attained by the preceding 
method. Thus, while a given process may be ineffec- 
tive when used alone, its systematic use in appropri- 
ate combination with other processes can often lead 
to the complete separation of an otherwise unsepara- 
ble constituent. 

Distillation is the most important fractionating 
process for separating hydrocarbons of the gasoline 
and kerosine fractions. This is because distillation 
can separate either by size or by type of molecule, 
according to whether one operates at a fixed pressure 
on the one hand, or alternately at two fixed pressures, 
or with an azeotrope-forming substance, on the other 
hand. For each of the several kinds of distillation the 
same rectifying columns may be used, with substan- 
tially the same procedure. 

In the distillation laboratory at the National 
Bureau of Standards there are 15 rectifying columns 
in continuous operation, 24 hours per day, 7 days 
per week, every day in the year. These columns have 
separating efficiencies equivalent to from about 125 
to 200 theoretical plates and are usually operated 
with reflux ratios from 125:1 up to 200:1, while the 
rate of removing distillate is from 2 to 12% ml of 
liquid per hour. The time of distilling a given charge 
may vary from 600 to 2100 hours of continuous 
operation. 

When a mixture of two hydrocarbons of different 
types but of the same normal boiling point is obtained 
by distillation at the normal pressure, it frequently 
can be resolved by alternately distilling at the nor- 
mal pressure and at a reduced pressure. When the 
normal pressure is 760 mm Hg and the reduced 
pressure is 100 mm Hg, the downward displacement 
of the boiling point for several types of hydrocarbons, 
referred to the normal paraffins of the same normal 
boiling point as zero, is roughly as follows: normal 
paraffins 0° C.; isoparaffins, 0 to 2.5° C.; cycloparaf- 
fiins (naphthenes), 1.5 to 4.5° C.; alkylbenzenes, 0 to 
2° C.; alkylnaphthalenes, 3 to 4° C. Differences of 
1° C. are sufficient to produce separation in a column 
of high efficiency. 

Distillation with an azeotrope-forming substance is 
useful for separating hydrocarbons of about the same 
boiling point but of different types. Most polar 
organic molecules form minimum-boiling azeotropic 
mixtures with hydrocarbons. That is to say, in such 
mixtures, the given hydrocarbons have partial pres- 
sures greatly in excess of what they normally would 
have in an ideal solution at the same temperature 
and concentration. Comparing compounds of the 
same normal boiling point, the greatest excess of 
partial pressure is produced in the paraffins, next 
greatest in the cycloparaffins (naphthenes), with the 
monoolefins, diolefins, mononuclear aromatics, and 
dinuclear aromatics usually following in that order. 
For example, the binary azeotropic mixtures of 
ethanol (78° C.) with 2,4-dimethylpentane (80.8° C.), 
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cyclohexane (80.8° C.), and benzene (80.1° C.) boil 
at about 62, 64 and 68° C., respectively. In general, 
aromatic hydrocarbons are easily separated from 
paraffins and cycloparaffins by azeotropic distillation, 
while the latter two are separated from each other 
with some difficulty. 

The process of extraction is also used to separate 
hydrocarbons of about the same boiling point but of 
different types. As in the case of azeotropic distilla- 
tion, aromatic hydrocarbons are easily separated from 
yeraffins and cycloparaffins by efficient extraction, 
whereas paraffins and cycloparaffins are separated 
from each other with some difficulty. Three 56-foot 
glass columns of about 1 cm. diameter were used on 
aromatic-free material of the kerosine fraction to 
separate paraffins from naphthenes (more soluble) by 
selective extraction with reflux, with methyl formate 
as the solvent at a temperature near 10° C. The 
denser solvent phase descends through an ascending 
stream of fine globules of the hydrocarbon phase. For 
solvents lighter than the hydrocarbons being sepa- 
rated, the flows are reversed. 

The process of adsorption is mainly used at present 
to separate aromatic hydrocarbons from paraffins and 
cycloparaffins, which separation can be made quanti- 
tatively. One of the great advantages of the process is 
that it can be operated successfully on wide-boiling 
charges of material, such as the entire gasoline frac- 
tion of petroleum. This process has been used effec- 
tively, in combination with the process of distillation, 
to analyze the hydrocarbons in the gasoline fraction 
of seven different representative petroleums. 

The process of crystallization generally is used to 
increase the purity of a hydrocarbon which has been 
concentrated by one or more of the other fractionat- 
ing processes. The more frequently used procedure is 
to mix the hydrocarbon with the proper amount of a 
suitable solvent, take the mixture (usually by refrig- 
eration) to a temperature that produces a “mush” or 
“slurry” of liquid with crystals of the wanted hydro- 
carbon, and then at this temperature to centrifuge 
the liquid from the crystals. In some cases, especially 
when it is sufficiently fluid near its melting point, the 
liquid hydrocarbon may be processed without sol- 
vent, the crystals being freed from the mother liquor 
by centrifuging as before. 

After a given hydrocarbon has been separated from 
petroleum in the manner just described, a number of 
pliysical properties are measured for record and 
identification. These properties include the boiling 
point, freezing point, density, refractive index, and 
refractive dispersion. When the identity of the hydro- 
carbon is not known, determinations of the molecular 
weight and the carbonhydrogen content are also 
made. Other properties which are sometimes deter- 
mined include the critical solution temperature in 
aniline, the viscosity, and the infrared absorption 
spectrum. 

Any rational method of purification will leave in a 
hydrocarbon only those impurities that have proper- 
ties close to those of the given hydrocarbon, and such 
impurities will tend to form an ideal solution with it. 
Furthermore, such impurities seldom form solid solu- 
tions with the given hydrocarbon. The ideal solution 
laws may, therefore, be applied to freezing and melt- 
ing observations on such systems to ascertain quanti- 
tatively the amount of the unknown impurity. No 
property other than the freezing point can be so 
translated quantitatively into amount of impurity 
when the impurity is unknown. 

The amount of impurity in the purest lot of the 
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TABLE 1 


Hydrocarbons separated from a Mid-Continent Petroleum by the 
A.P.1. Research Project 6 at the National Bureau of Standards 
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No. | Formula | Name Type Be: S: 
1 CHs Mothame: ..i.ss05.5 Paraffin | —161.6 
2 | CeHe Ethane Paraffin | — 88.9 
3 | «6CsaHs Propane | Paraffin — 42.1 
4 C4Hio isobutane | Paraffin ..| — 117 
5 | CaHio n-butane | Paraffin. . - 05 
6 CsHi2 2-methylbutane | Paraffin 27.8 
7 CsHi2 n-pentane. . | Paraffin 36.1 

CsHio Cyclopentane | Ceyloparaffin | 49.5 
9 CeHia 2,3-dimethylbutane | Paraffin | 58.0 
10 CeHis 2-methylpentane Paraffin 60.3 
11 | CeHia 3-methylpentane Paraffin 63.3 
12 CoHis n-hexane Paraffin 68.7 
13 CeHie Methyleyclopentane Cycloparaffin . . 71.9 
14 C7His 2,2-dimethylpentane Paraffin 79.2 
15 CoHs Benzene Aromatic 80.1 
16 CeHie Cyclohexane Cycloparaffin 80.8 
17 C7His 1,1-dimethyleyclopentane Cycloparaffin 87.5 
18 C7Hie 2-methylhexane Paraffin 90.0 
19 C7Hia Trans-1,3-dimethyleyclopentane..| @ycloparaffin. , 90.9 
20 C7Hi4 Trans-1,2-dimetnyleyclopentane..| Cycloparaffin 91.9 
21 C7His 3-methylhexane Paraffin 92.0 
22 C7Hie n-heptane Paraffin 98.4 
23 C7Hi4 Methylcyclohexane ., Cycloparaffin 100.9 
24 C7Hi4 Ethyleyclopentane | Cycloparaffin 103.5 
25 CsHi6 1,1,3-trimethyleyclopentane Cycloparaffin 105.0 
26 CsHis 2,2-dimethylhexane Paraffin 106.8 
27 C7Hs Toluene Aromatic... . 110.6 
28 CsHis 2-methylheptane Paraffin 117.6 
29 CsHice 1,1-dimethyleyclohexane* | Cycloparaffin. . 119.8 
30 CsHie Trans-1,3-dimethyicyclohexane...| Cycloparaffin 120.3 
31 CsHie Trans-1,2-dimethyleyclohexane*..| Cycloparaffin 123.4 
32 CsHis n-octane Paraffin 125.6 
33 CsHie Ethyleyclohexane Cycloparaffin 131.8 
34 CoH20 2,6-dimethylheptane Paraffin 135.2 
35 CsHi Ethylbenzene | Aromatic |- 136.2 
36 CoHis 1,1,3-trimethyleyclohexane Cycloparaffin | 136.7 
37 CsHio p-xylene Armcatic | 138.4 
38 CsHi¢ m-xylene 4 Aromatic 139.2 
39 CoHe2o0 2,3-dimethylheptane* Paraffin 140.7 
40 CoHis 1,2,4-trimethyleyclohexane Cycloparaffin 141.2 
41 CoHe20 4-methyloctane Paraffin 142.4 
42 CoH20 2-methyloctane Paraffin 143.3 
‘43 CoHeo 3-methyloctane Paraffin 144.2 
44 CsHio o-xylene Aromatic 144.4 
45 CoHis Menocyclict Cycloparaffin. . 145.6 
46 CoH Bicyclict. . Cycloparaffin 146.7 
47 CoHeo n-nonane Paraffin 150.7 
48 CoH1 iso-propyl benzene Aromatic 152.4 
49 CoH 12 n-propyl benzene Aromatic 159.5 
50 CoHi2 1-methyl-3-ethylbenzene Aromatic 161.6 
51 CoHi2 1-methyl-4-ethylbenzene Aromatic 162.5 
52 | CoHi2 1,3,5-trimethyl benzene Aromatic 164.6 
53 CoHie2 1,methyl-2-ethylbenzene Aromatic 165.1 
54 | CioHee 4-methylnonane Paraffin 165.7 
55 Ci0H22 2-methylnonane Paraffin 166.8 
56 CioH22 3-methylnonane Paraffin 167.8 
57 CoHie 1,2,4-trimethylbenzene Aromatic 169.2 
58 CioHe2e2 n-decane Paraffin 174.0 
59 | CoHie2 1,2,3-trimethyl benzene Aromatic 176.1 
60 | CiiHie n-amy|benzene* Aromatic 204.1 
61 CioHi4 1,2,3,4-trimethyl benzene Aromatic 205.0 
§2 CiiHie 1,4-dimethyl-2-propylbenzene*...| Aromatic 206.6 
63 CioH12 | 5,6,7,8-tetrahydronaphthalene Aromatic- 

} eycloparaffin . .. | 207.6 
64 Ciihis 1,5-dimethyl-2-propylbenzene*...| Aromatic 208.5 
65 CiiHie 1,3,5-trimethy!-2-propylbenzene*.| Aromatic 212.3 
66 Ci2H26 n-dodecane | Paraffin 216.3 
67 CioHs Naphthalene Aromatic. . | 218.0 

68 Ci2His Phenylcyclopentane* Aromatic- | 
| eycloparaffin . 220.7 

69 | CiiHi4 2-methyl-5,6,7,8-tetrahydro- | | 

naphthalene | Aromatic- | 
| cycloparaffin 229.0 


70 | CiiHis 1-methy]-5,6,7,8-tertahydro- 














naphthalene Aromatic- 
- ‘ cycloparaffin 234. 
71 C1 1Hio 2-methylnaphthalene Aromatic 241.1 
72 CiiHi0 i-methylnaphthalene Aromatic 244.8 
t Identity not yet determined. * Identity not definitely established. 


hydrocarbon is determined by means of time-tempera- 
ture freezing and melting curves. A large number of 
the hydrocarbons isolated in this work have con- 
tained 0.01 or less mole fraction of impurity and some 
contained 0.001 or less mole fraction. 

In Table 1 are listed the 72 hydrocarbons which 
have so far been separated from the gas, gasoline and 
kerosine fractions of a Mid-Continent petroleum by 
API Research Project 6. 

In addition to the actual isolation of pure hydro- 
carbons from the kerosine and more volatile fractions, 
considerable work has been done on the lubricant 
fraction of the same petroleum to produce fractions 
of material substantially homogeneous with respect 
to size and type of molecules. 

In this work, the lubricant fraction was separated 
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by distillation, crystallization, extraction, and adsorp- 
tion into 4 broad portions: a “wax” portion, 35 per- 
cent, which was pure hydrocarbon material and con- 
tained a considerable amount of clear oil in addition 
to the true wax; a “water-white” oil portion, 35 per- 
cent, which was pure hydrocarbon material; an “ex- 
tract” portion, 22 percent, which contained, by 
weight, about 0.9 percent S, 0.1 percent N; and 0.5 
percent O; “asphaltic” portion, 8 percent, which con- 
tained the bulk of the nonhydrocarbon components 
and was. mostly a black solid at room temperature. 
The “wax” and “asphaltic” portions were not further 
separated, but the “water-white” oil and “extract” 
partions were each subjected to an exhaustive sepa- 
ration with respect to both size and type of molecules. 
A large number of final fractions substantially homo- 
geneous with respect to size and type of molecules 
were obtained in this work. These final fractions were 
about 15 grams in size and each represented 
1/40,000th part of the original crude petroleum from 
which it came. 

As a result of correlating the properties of these 
final fractions with those of known hydrocarbons, the 
following average analysis was made with regard to 
the kinds of molecules in the middle of the original 
lubricant fraction: normal paraffins (plus possibly a 
small amount of isoparaffins), 18 to 26 percent, naph- 
thenes or cycloparaffin hydrocarbons with 1, 2, or 3 
rings per molecule, 51 to 43 percent; mixed cyclo- 
paraffin-aromatic hydrocarbons with 1 aromatic ring 
and, in the same molecule, I, 2, or 3 cycloparaffin 
rings, 8.3 percent; mixed cycloparaffin-aromatic 
hydrocarbons, with 2 aromatic rings (condensed as in 
naphthalene) and, in the same molecule, 2 cyclo- 
paraffin rings, 8.1 percent; mixed cycloparaffin- 
aromatic hydrocarbons with 3 aromatic rings (con- 
densed) and, in the same molecule, 1 cycloparaffin 
ring, 6.6 percent; “asphaltic” constituents, 8 percent. 
The striking part of this analysis of the lubricant 
fraction is the absence of any significant amount of 
purely isoparaffin hydrocarbons, and, except in the 
“asphaltic” portion, of any purely aromatic hydro- 

arbons. 

The researches necessary to carry on a petroleum 
chemical industry whose purpose is substantially that 
of achieving a more economic utilization of petro- 
leum, may logically be divided into two groups: 
fundamental research and applied researches. The 
fundamental researches include the investigation of 
the chemical constitution of petroleum and the deter- 
mination of the physical and thermodynamic prop- 
erties of hydrocarbons and their derivatives, and the 
study of the mechanisms of their reactions. The 
applied researches include the development of prac- 
tical commercial methods for effecting the separation 
ot wanted hydrocarbons and their derivatives from 
petroleum and petroleum products, and the investiga- 
tion of various chemical reactions involving petro- 
leum hydrocarbons and -their derivatives for the 
purpose of obtaining new and desirable substances. 
The fundamental researches should be carried on and 
encouraged in the university and government labora- 
tories, leaving the competitive research and develop- 
ment units of the industry to make practical applica- 
tion of the knowledge and data obtained by the 
non-profit laboratories. The system should be a self- 
perpetuating one wherein the industry, profiting from 
its applications of the basic knowledge and data, 
would be anxious to assure the continued flow into 
the proper channels of resources for researches on 
base-line problems. 
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The Rotameter and Petroleum 


Refinery Flow Rate Measurement 


KERMIT FISCHER, President 
Fischer & Porter Company, Hatboro, Pennsylvania 


U> TO the present time the potential advantages 
and improvements which the variable-area flow-rate 
meter (rotameter) offers the petroleum refinery en- 
gineer for increasing the accuracy, simplicity and, 
above all, the scope of process control have gone al- 
most totally unrecognized. True, the typical refinery 
engineer is aware of the fact that “a lot of rotam- 
eters have been sold in the last 10 years.” Moreover, 
he has a few rotameters, usually simple direct-indi- 
cating ones, on some of his chemical-feed lines. How- 
ever, that many of the now most baffling control 
problems and even some which no attempt is being 
made to solve, can be mastered easily by means of 
rotameters has unfortunately: not been demonstrated 
to him due to the preoccupation of rotameter manu- 
facturers with filling the evergrowing needs of the 
chemical process industries and, from 1941 to 1945, 
with special war-effort problems. 

The fact that the chemical industries have absorbed 
almost the entire output of rotameters ever since 
the writer first began building them by hand back 
in 1931 is accounted for by three obvious considera- 
tions: 

1. Rotameters combine the function of the sight 
glasses frequently needed in process lines with the 
function of a flow-rate meter, thus saving a piece of 
equipment. 

2. Complete corrosion resistance can be obtained 
easily since the rotameter metering tube usually is 
made of borosilicate glass. 

3. Impairment of proper operation by dirt and 
solids can be visually noted without breaking the 
piping system or shutting down. 

Sufficient benefit was derived from these elemen- 
tary advantages that a number of other advantages 
of a more fundamental nature, though only slightly 
less obvious in character, were overlooked for many 
years. This occurred in spite of the fact that these 
advantageous factors as listed below are so dis- 
tinctly lacking in variable-head-type flow-rate meters 
(orifice, nozzle and venturi). 

4. No limitations on the piping layout are imposed 
since no straight runs of pipe or straightening vanes 
are required adjacent to rotameters. Valves or elbows 
may be placed as near the instruments as desired 
without impairing calibration accuracy. 

5. The calibration plot of a rotameter is practically 
linear instead of being quadratic as in the case of 
variable-head meters. Thus capacity-scale gradua- 
tions are uniformly spaced and are read as accurately 
at low flows as at high flows. 

6. No manometer and no manometer taps are 
needed with rotameters. The entire unit fits right 
into the piping system. Thus the whole problem of 
carefully drilling and reaming tap connections, pro- 
viding seal pots, condensate pots and valves, mount- 
ing the manometer, and keeping all these parts free 
of foreign matter is eliminated. 
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7. No mercury (or any other accessory “metering 
fluid’) is required to operate rotameters. Thus corro- 
sion problems are simplified and the problem of safe- 
guarding and retaining the mercury disappears. 

8. The pressure loss across any one rotameter re- 
mains constant regardless of fluid-flow rate, after 
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FIGURE 1 
The principle of the rotameter 


the float dimensions and weight have been selected. 
It does not increase with the square of the flow rate 
as in orifice meters. Furthermore, the pressure-loss 
value may be selected as small as desired—even down 
to less than one-inch water column. 

9. A flow range as great as 20:1 can be handled 
in a single rotameter. That is, a minimum flow rate 
as low as one twentieth of the maximum can be 
measured without impairment of accuracy. 

10. The smallest flow rates, down to fractions of 
a milliliter per minute of liquid or gas, are easily han- 
died with rotameters, 

Rotameters embodying these advantageous char- 


acteristics have been used in oil: refineries for con- , 


trolling the injection of ammonia into crude-oil lines 
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to obtain corrosion control, for metering caustic soda 
and sulphuric acid in gasoline-treating processes, for 
setting reflux-product ratio, side draw-off rate and 
feed rate in light-oil distillation units, for metering 
chlorine for algae control in cooling-water systems, 
for metering catalyst slurries, hydrofluoric acid, acid 
sludges, and many other liquids as well as vapors 
and gases. 


The Valve Body “Rotaline” Meter 


During the last year, however, a number of im- 
provements have been devised to make the rotameter 
fully suitable for the heavy-duty requirements of the 
petroleum refineries. Notableamong these isthe rugged 
“Rotaline” instrument which is built like a globe 
valve, having flanged horizontal inlet and outlet con- 
nections. The metering tube is accessible’ through 
cover flanges directly above and below it. To these 
access flanges sight extensions and remote trans- 
mitters may be attached. If a glass metering tube 
is used it is supported in a 
metal lantern with which it 
withdraws as a unit in case it 
is to be removed from the 
meter body. The lantern is ar- 
ranged so that the fluid being 
metered is in contact with both 
the inside and outside of the 
metering tube and no differ- 
ential fluid pressure, therefore, 
has to be withstood by the 
glass. Metal metering tubes 
may also be used interchange- 
ably with the lantern-glass 
tube assemblies. Two plugged 
alignment holes are provided 
through which the zero cali- 
bration mark on the metering 
tube may be observed and the 
proper dimensional spacing of 
tube, float, sight extension and 
remote transmitter thus as- 
sured. By means of an adjust- 
ing nut at the bottom of the 
lantern the metering tube posi- 
tion may be vertically altered. 
The extension rods attached to 
the metering floats for observation in the sight win- 
dows or for actuating remote transmitter are only 
half as long as in older types of armored rotameters. 
Thus there is no longer any trouble trying to “fish” 
long float assemblies into the meter bodies, no danger 
of damaging the float edges or of bending and kink- 
ing the extensions and thus causing friction. The 
compactness of the meter body is commensurate with 
that of the float assemblies, being approximately one 
half that of older meters. Weight reduction is at least 
one third, but any refinery pressure or temperature 
can be handled since the weight reduction is accom- 
plished by compact design, not by skimping. 


FIGURE 2 
A valve-body “Rotaline” 
with close-coupled Record- 
er, Integrator and Flow 
Controller. 


The Bead-Guide Tube 


Another new mechanical improvement has thor- 
oughly solved the problem of float guiding. As floats 
which are dynamically stable and do not require 
guides have a number of disadvantages (which will 
be discussed later) it was formerly necessary to use 
metalic axial guide wires which were run through 
the floats. These had to be located very precisely on 
the length-wise axis of the tubes to prevent the floats 
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from striking the glass when near the small end of 
the tubes and this necessitated the use of centering 
spiders. The wires also had to be kept taut, which re- 
quirement brought with it the need for tightening 
nuts, locknuts and threading of the wires. A mirror- 
smooth hard surface, to minimize friction, was needed 
on the guide wires and the bushings which were 
inserted in the floats. Yet the guide, wire assemblies 
had to be made of the most difficultly machined 
metals in consideration of corrosive fluids to be han- 
dled. The bead-guide tube elimi- 
nates a minimum of five metal parts, 
provides a guiding surface harder 
than any metal, gives: a coefficient 
of friction less than a third that ob- 
tainable with polished metal. There 
is no longer any possibility of mis- 
alignment trouble and the floats can 
not possibly strike sharply against 
the glass tubes since the clearance 
between their edges and the inner 
surfaces of the beads is only about 
0.002 inch. 


Opacaue Fluid Measurement 


The bead-guide tube also solves 
the problem of retaining completé 
float visibility when metering the 
opaque fluids frequently encoun- 
tered in refinery work. Since the 
film of liquid between the bead edge 
and the reading edge of the float is 
so thin even the darkest oil will be 4 typical “Bead- 
at least translucent in this area. Guide’ Rotameter 
Formerly sight extensions had to be Tu 
built onto rotameters when they 
were to be used for opaque-fluid measurement. By 
eliminating this extra attachment the bead-guide tube 
sharply reduces the cost of opaque fluid rotameters. 





FIGURE 3 


Viscosity Immunity 

Since the summer of 1940 research work has been 
steadily carried on for the purpose of making rotam- 
eter readings independent of variations in viscosity 
of the fluids metered. Although not considered com- 
pleted, this work has put the rotameter so very far 
ahead of the best variable-head-type meter as to beg- 
gar comparison. Whereas a Reynolds number of 
2000 must always be exceeded and 10,000 must us- 
ually be exceeded to insure constant flow coefficients 
for orifice-type meters it is no problem to obtain 
constant coefficients with rotameters at Reynolds 
numbers as low as 400. In some cases it has even 
been possible to go below 100 Reynolds number be- 
fore noting a coefficient change, Since the Reynolds 
number varies inversely with viscosity (Reynolds 
number = density velocity * pipe diameter/vis- 
cosity) it will be apparent that the Rotameter will oper- 
ate without reading error with viscosity changes at least 
five times as great, and frequently ten or twenty times 
as great, as will cause a calibration change in an 
orifice meter. In oil refineries, where there is not only 
a substantial difference between viscosities of dif- 
ferent fluids, but where the viscosity of one fluid 
will vary considerably from hour to hour, the high 
degree of viscosity immunity obtainable with rotam- 
eters is particularly important. In larger lines the - 
viscosity immunity of rotameters is higher—where 
viscosity is measured in S.S.U. or centipoise—be- 
cause the Reynolds numbers will be higher. Immun- 
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ity all the way from 30 S.S.U. to 1500 S.S.U. has been 
obtained in 4-inch lines. However, even with flows as 
low as 1 gallon per minute in %-inch lines good im- 
munity is still obtainable. 
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FIGURE 4 


Graph to show viscosity immunity (constancy of flow coefficient with 
varying Reynolds Number) of rotameter compared to orifice, nozzle 
and venturi meters. 


Continuous Viscosimeters 


While discussing viscosity immunity it seems ap- 
propriate to digress for a moment from a discussion 
of flow-rate measurement to take up the latest use 
of rotameters in petroleum refineries : The continuous 
measurement of viscosity of fluids flowing in piping 
systems. To accomplish this an otherwise standard 
rotameter is equipped with two floats. The lower 
one is made to have the highest degree of viscosity 
immunity while the upper one is made very viscosity 
sensitive. Thus a given flow rate will always lift the 
upper float a greater distance than the lower one be- 
cause the upper one is acted upon both by velocity 
head and viscous drag, whereas the lower one is 
lifted only by velocity head. Thus the distance be- 
tween the two floats is a measure of 
viscosity. If the lower float is held 
some predetermined index setting cor- 
responding to one particular flow rate 
the tube scale may be graduated so that 
the position of the upper float cor- 
responds directly to viscosity readings. 
Rotameters for continuous viscosity 
measurement may be inserted directly 
in the main flow lines if these are rea- 
sonably small. 

For larger pipe sizes the rotameter 
may be inserted in a bypass. The adjust- 
ing of the flow rate to set the viscosity- 
immune float at its index height may 
be done manually when it is desired to 
take a viscosity reading or an automatic 
flow controller may be placed in the by- 
pass line to maintain a constant small 
flow through the rotameter-viscosimeter 
regardless of flow variations through the 
main line. Automatic controls also may 
be incorporated to maintain viscosity 
constant by altering the flow of heating 
steam or blending fluid. Whatever the 





FIGURE 5 


Diagram of a 
Rotameter Type 


.. Automatic 
arrangements selected may be, it is un- Continuous 
necessary to withdraw fluid samples  Viscosimeter. 
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from the piping system or to take intermittant and 
repeated efflux time runs in some laboratory-type 
apparatus. Thus one of the most annoying vacancies 
in the roster of available industrial instruments is 


filled. 


Automatic “Inherent” Density Compensation 

Returning now to strict flow-rate measurement let 
us take up one of the most unusual and tantalizing 
characteristics of the rotameter: Its ability to meas- 
ure flow rate of fluids of varying density without 
change in calibration as the density varies. This char- 
acteristic could formerly be built into rotameters 
only for the measurement of liquids in gravimetric 
units. Recently, however, it has also been made avail- 
able in meters handling gases and vapors (including 
steam). Even more recently a method has been de- 
vised for imparting “inherent” density compensation 
to rotameters measuring liquids in volumetric units. 
To understand how “inherent” density compensa- 
tion is obtained it is necessary to understand clearly 
the mechanism of the rotameter. The metering float 
is in dynamic equilibrium, the downward force, equal 
to effective float weight, or float volume * float den- 
sity minus fluid density, is in dynamic balance with the 
upward force, pressure drop across float * area of flow 
at largest periphery, or: 

Ve (Ye — Yw) = (Pi — Po) Ac 
since h = v*/2g by Torricelli’s equation, we write for 
substitute and transpose to obtain 

Ve ts Boas Yw) » => 
At Yw 
since h = v?/2g by Torricelli’s equation we write for 
fluid velocity: 


v= | 28 V1 Or — Ye) P| 
, o—eree CRE 


is velocity times area 
when efficiency coeffi- 





since volumetric flow rate 
available for flow we obtain, 
cient C is added 


o=a.c| 


Now to obtain gravimetric (weight) rate of flow we 
must multiply by fluid density to obtain 


| * ee y as 
Ov~ = W = Aw C | 2 vetee rede) | bie eee ae 5 
f 





1/2 
2g Ve (Vs — Yw) 4 
yes 





Obviously the effect of changing float or fluid den- 
sity is contained in the expression [(¥%: — Yw) (%w) ]*” 
and we note that fluid density Yy is contained in this 
expression twice, once as Yw and once as (7, Yw). 
As the fluid density increases Yy increases but (¥; — 
Yw) decreases. This brings up the possibility of se- 
lecting values for Yy such that the changes in the 
two factors will balance each other out. If we con- 
struct a graph on which fluid density Y, as abscissa 
is plotted against change in calibration due to. den- 
sity change [(%:— Yw)(%w)]?” as ordinate then the 
slope of the curve obtained is the derivative of 
[(%; — Yw) (%w) J? respective to Yy. But we also 
know that a curve is flat and horizontal where the 
derivative equals zero and we find that to obtain this 
condition we must insert values for Y¥; which are 
twice Yy. Therefore: If we make the float density 
twice the fluid density no calibration change will be 
caused even by wide fluid-density changes. It is not 
really necessary to resort to calculus to understand 
this. Just insert a value of 2.0 for ¥; and then vary Yy 
upward and downward from 1.0 to see how nearly 
constant the value of [(%:— Yw)(%w) |]? will remain. 
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When metering liquids the required 2:1 ratio is easily 
obtained by using floats made partly of metal and 
partly of plastics. Innumerable engine-test labora- 
tories and production-test stands for gasoline en- 
gines, diesel engines and jet-propulsion engines use 
“inherently” compensated rotameters for instantane- 
ously determining pounds of fuel used per hour with- 
out recourse to weighing tanks, stop watches or 
lengthy time runs. A number of these laboratories 
are located in refineries or are owned by petroleum 
refining companies. 


When metering gases or vapors it is not quite so 
simple to obtain “inherent” density compensation. 
The density of stainless 
steel, for example, is 
some 13,000 times greater 
than the density of steam 
at atmospheric pressure. 
This problem is solved 
by constructing a varia- 
ble-area meter as per 
Figure 6. To the lower 
end of the metering float 
is attached a rod on 
which is hung a hollow 
cylinder. The cylinder is 
located in a well into 
which steam condensate 
drains. There is buoys 
up the hollow cylinder 
and thus reduces the 
effective weight of 
the float. Since 
mercury has a den- 
sity about 13.5 
times that of water 
the size of the ex- 
tension well and 
the hollow cylinder 
can be greatly reduced 
by filling the well with ¢ 
mercury. This has the @@ — 
further advantage of 
offering a means for cor- 
recting the errors which 
otherwise would occur if 
the temperature in the 
extension well changed 
sufficiently to apprecia- 
bly change the density 
of the buoying liquid. 
Since the density of 
solid metal will 
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FIGURE 6 
change only very Sectional diagram of a Steam Rotameter 


with “Inherent” Automatic Compensation for 
Pressure and Temperature Changes and with 
Electric Remote Transmitter. 


slightly with tem- 
perature changes, 
whereas mercury 
will change more and water still more, it is possible 
to add a skirt to the bottom of the buoying exten- 
sion and insert enough water in it to make the 
expansion coefficient of the meta! float and its 
water equal the expansion coefficient of the mer- 
cury. Figure 7 plots the calibration change for a 
typical density-compensated steam-flow meter as 
pressure changes from three mean values of 15, 100 
and 300 psig pressure respectively. It will be seen 
Ly an inspection of this graph that the pressure reg- 
ulation would have to be amazingly poor indeed to 
produce a significant calibration variation since a 
steam density variation of as much as + 10 percent 
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from a mean value does not produce a variation of 
more than + 0.2 percent. 

It is also to be noted that the variable-area type 
meter when used with widely varying temperature 
eliminates the problem of dimensional change of the 
metering aperture. Whereas in the variable-head me- 
ter growth of the orifice plate or nozzle will diminish 
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Effect of Steam Pressure and Density Changes on Calibration of 
Rotameter with “Inherent” Compensation. 


the size of the flow aperture, growth of the float head 
in the variable-area meter will be accompanied by 
corresponding growth of the metering tube which 
should, of course, be made of the same material as 
the float, 

Now let us return to the problem of obtaining “in- 
herent” density compensation when metering liquids 
in volumetric units. From the equation for volumetric 
flow it is apparent that we must either give ¥; a value 
close to infinity or reduce Yy to a value close to zero. 
Since the latter is impossible and the former imprac- 
tical it would appear, at first sight, that “inherent” 
density compensation when metering liquids in vol- 
umetric units is out of the question. Suppose, how- 
ever, that we try turning the rotameter up side down 
so that the fluid enters at the top and flows down- 
ward from the small to the large end of the meter- 
ing tube. For operation in this position it becomes 
necessary that the metering float be less dense, rather 
than more dense, than the fluid, so that it will tend 
to rise to. the small end of the tube. This will alter 
the factors in our equation dealing with float and 

Ye — 7% \* ; ‘ 
Jie and it now is 
seen that float density must be reduced to zero if 
there is to be no effect on calibration of fluid density 
change. Since we can readily make a buoyant float 
and since it is much easier to approach zero float 
density than to approach infinity (as was shown to 
be necessary in an upright rotameter) we can attain 
a good degree of “inherent” density compensation. 
Taking for example a float specific gravity of 0.5 and 
a fluid specific gravity of 1.0 we find that a fluid 
specific gravity variation of + 10 percent gives a 
calibration change of 4.5 percent while a variation . 


float density to read 
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of — 10 percent gives a calibration change of 5.5 per- 
cent. If we reduce the float specific gravity to 0.3 
the calibration change figures are reduced to 1.9 per- 
cent and 2.45 percent with + 10 percent and — 10 
percent fluid specific gravity changes respectively. If 
we further reduce the float specific gravity to 0.25 the 
corresponding calibration changes reduce to 1.3 per. 
cent and 1.85 percent. Thus for a total fluid specific 
gravity change of + 10 percent a calibration error of 
not over 1.85 percent from a mean value will be en- 
countered. Of course, an inverted rotameter to give 
volumetric “inherent” density compensation when 
measuring liquids will be quite large due to the rela- 
tively low velocity past the float. However, if the 
gain in accuracy warrants it, the job can be accom- 
plished. 
Remote Instruments— 
Explosion-Proof Transmitting Systems 


Rotameter readings have for many years been 
transmitted to remote instruments by means of the 
well-known electric impedance bridge systems. One 
outstanding advantage of remote-reading rotameters 
is the ability to check the reading of the primary and 
secondary instruments visually and at any flow rate, 
not merely at zero flow position. During the. last 
three years, however, due to the justified antipathy 
of refinery engineers for instruments embodying ex- 
plosion hazards, a magnetic transmitter was devel- 
oped, and first installed in a West Texas petroleum 
refinery, which requires no electric supply whatso- 
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FIGURE 8 


Magnetic “Magna-Bond” Transmitter for operating secondary instru- 
ments from Rotameter without use of electricity or of stuffing boxes. 


ever for operation and which is unique 1: so far as 
the two halves of the magnetic coupling cannot 
“loose” each other. Referring to Figure 8 it will be 
noted that a set of magnets is imbedded in a tube 
attached to the float. This tube moves in an outer 
tube closed at one end and communicating directly 
at the other end with the fluid-filled space in the ro- 
tameter (no stuffing boxes, pressure-tight bearings, 
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AUTOMATIC RATIO CONTROL 
WITH ORIFICE METERS 


AUTOMATIC RATIO CONTROL 
WITH ROTAMETER 
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FIGURE 9 


Effect of varying flow ratio on Variable Head Meters and ‘on Rotameters. 


The two graphs above give a comparison of automatic flow ratio 
control with variable head type (orifice type) flow meters and with 
variable area type (rotameter) flow meters. Referring to the left 
upper diagram, ‘“‘A’’ represents the pen in the uncontrolled (“wild”) 
flow line and -“X" represents any given pen movement caused by 
the flow rate change “Y.” Referring now to the Tower left hand 
graph if the pen “A?” is in the same relative position on the con- 
trolled flaw line meter scale as pen “A’’ is for the wild line meter 
scale then the movement “X”’ of pen “A?” (identical to pen move- 
ment “X” for pen “A’’) will result in a flow rate change “‘Y?”’ exactly 
proportional to flow rate change “Y.’’ However, if the pen showing 
controlled line flow is at some position “‘B*’ not corresponding on its 
meter scale to the position “A of the pen showing the wild line 
flow then the pen movement ‘X},” still exactly equal to pen move- 
ment “X” will result in a flow rate change “Z”’ having a magnitude 
much different than the flow rate change “Y"’ in the wild flow line. 
This illustrates the difficulty of coordinating orifice type flow rate 
meters for automatic ratio control unless the two flow rates are 
always maintained at exactly corresponding positions on the scales 
of the two flow-rate meters. Referring now to the two diagrams at 
the right it will be observed that with any given pen position ‘‘A”’ in 
the wild line of a rotameter automatic ratio control unit and with 
a given pen movement “X”’ produced by a flow rate change “W,” the 
pen of the controlled line rotameter may be either at a position 
“Al corresponding to pen position “‘A’’ or at some entirely different 
position such as “B’ and produce flow rate changes ‘““W”’ having 
values proportional to the flow rate change ‘“‘W”’ in the wild line 
provided, of course, that the pen movement is always ‘“X?’’ corre- 
sponding to the assumed pen movement “X” in the wild flow line. 
This result is obtained because of the linear calibration scales of 
the rotameters. The effect of operating with linear calibration scales 
with rotameters and square-root calibration scales with orifice-type 
flow-rate meters is clearly seen by comparing the diagrams at the 

right with those at the left. 


etc.). These two magnets are arranged with their 
north poles adjacent to each other and the two south 
poles at the far ends of the assembly. The follower 
magnet, outside the fluid-filled tube, is placed cross- 
wise respective to the leader magnets with its south 
pole nearer to the tube. The follower south pole is, 
of course, attracted to the two adjacent leader north 
poles and assumes a position corresponding to their 
junction. The nearer to the point of north pole junc- 
tion the follower south pole comes, the greater is 
the attractive force. The further the follower south 
pole moves away. from the junction the more does it 
encounter repulsion from the south poles of the lead- 
er magnetc. Thus it always is driven toward the junc- 
tion point at the middle of the leader assembly and 
cannot “loose” the leader magnets even if a violent 
flow surge momentarily impairs correspondence. 
Close-coupled indicators, recorders and integrators 
are actuated directly from the follower magnet move- 
ment through suitable gearing. If remote instru- 
ments are required, pneumatic transmitters of con- 
ventional type are used. 

Automatic flow controllers of conventional type are 
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also available for use with 
rotameters. It is some- 
what easier to obtain ac- 
curate flow control with 
rotameters than with 
variable-head flow-rate 
meters because of the ro- 
tameter’s linear calibra- 
tion scale. A given pen- 
movement increment rep- 
resents the same deviation 
of flow rate from the con- 
trol point at all capacities 
within the range of the 
instrument. While this is 
of minor importance in 
simple control of one 
fluid, it becomes of major 
importance when two or 
more fluids must be con- 
trolled in ratio with each 
other. When ratio control 
is attempted with vari- 
able-head flow meters, difficulty is to be expected as 
soon as the ratio is varied from the one predetermined 
figure which enables the “wild” and the “controlled” 
instruments to always operate at corresponding 
points (and corresponding slopes) on their calibra- 
tion curves. However, if the ratio is varied, then 
equal increments of pen movement will no longer 
represent equal percentage increments of flow 
change. Thus the ratio maintained will vary as the 
flow rate in the wild line varies. 

If we get too far down into the flat portion of the 
variable-head meter square-root calibration curve 
hunting and cycling will probably commence. It is 
undoubtedly for this particular reason that so little 
automatic ratio control has been used until the ad- 
vent of the rotameter ratio controller and that vari- 
able-head-meter manufacturers, when attempting ra- 
tio control, have avoided direct coupling of the two 
instruments. With the rotameter these difficulties 
disappear. The wild and the controlled secondary re- 
ceivers are mounted back to back in a single instru- 
ment case directly connected through an adjustable 
linkage by means of which any ratio whatsoever may 
be selected. Since the calibration of both receivers is 
linear and the slope of both calibrations constant 
over practically the whole scale, a given pen move- 
ment in either instrument will represent the same 
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FIGURE 10 


A Rotameter 
Automatic Flow 
Ratio Control Unit. 
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FIGURE 11 
Schematic wiring diagram of Electronic Remote Transmitting System 
used with Rotameters.- Details of amplifying and discriminating circuit 
are not shown. ; 
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percentage flow change over the whole scale, regard- 
less of changes in flow rate and regardless of what 
the selected flow ratio may be. The accompanying 
graphs endeavor to illustrate the fundamental short- 
coming, for ratio control, of the variable-head meter ~ 
square-root-scale curve and the corresponding advan- 
tage of the rotameter’s first-power straight-line scale. 


Electronically Operated Rotameters 


New electronic developments open up new possi- 
bilities in the measurement of the minute flows of ad- 
ditives which have had to be controlled manually or 
by metering-pump systems. Though the variable-area 
meter has long been used to indicate the “tear-drop” 
flows, operation of any industrially satisfactory auto- 
matic controller imposed too much force on the tiny 
floats which were required for low flow measure- 





FIGURE 12 
Electronic Servo-Motor Operated Remote Instrument 


ment. Now the old impedance-bridge type of trans- 
mitting system has been dedesigned to produce a force 
only one thousandth as great as previously and has 
been equipped with an electronic system which de- 
tects and amplifies the current flow across the center 
tap of the bridge when the primary and secondary 
impedance coils are not in balance. The electronic 
system further has the ability to discriminate be- 
tween the two possible directions of the unbalance 
and energize the reversing phase of a two-phase 
servo-motor so that its phase is either ahead or be- 
hind that of a reference phase winding and the 
motor turns in the proper direction to rebalance the 
bridge circuit. Standard pneumatic control systems 
are then operable from the secondary instrument to 
position small diaphragm-motor valves. Thus it is 





FIGURE 13 
Tiny float and armature used for actuating the remote instrument. 
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now possible to use floats which 
weigh less than a gram, inclu- 
sive of their magnetic armature 
wire, and to have no effective 
load imposed upon them by the 
impedance-bridge circuit. This 
permits automatic control of 
flow rates as small as 10 cc per 
minute. Note that the electronic 
system uses no slide wire. 


Large Capacity Rotasleeves 

In the past there have been 
cases where it was desired to 
take advantage of some one of 
the rotameter’s exclusive char- 
acteristics but, due to large ca- 
pacity and pipe size, the rotam- 
eter was found to have a cost 
disadvantage relative to the 
orifice meter. However, this FIGURE 14 
situation has been eliminated by _Retasleeve with 20-inch 

¢ ‘ P pipe connections. 

the development of the “Rota- 
sleeve” for 5-inch and larger pipe sizes. In it a 
variable-area tube is equipped with a_ horizontal 
mounting flange which is clamped between standard 
pipe tees. Only the flanged variable-area tube, the 
metering float and a sight extension are supplied by 
the instrument manufacturers. Recently the use of 
these Rotasleeves has extended up to 20-inch pipe 
size, a 20-inch unit being shown in Figure 14 with 
the location of the metering sleeve indicated by 
superimposed lines. 





“Bubbler” Service Rotameters 


At the other extremity of size the dimensions of 
flow-rate metefs are being reduced to new standards 
of compactness. The meter shown in Figure 15 is 
used for such services as measuring purge line flows 
and air supply to pneumatic instruments in place of 





FIGURE 15 
A small Rotameter for “Bubbler” service. 


“sight-feed bubblers.” It occupies a frontal area of 
only 2.6 square inches (without the valve) on a panel 
board and any desired number can be nested com- 
pactly body to body along a panel on a mounting rod 
without the loss of any panel space between the indi- 
vidual units. It contains no liquid (as is required in 
sight feed bubblers) and measures flow rate accu- 
rately rather than counting bubbles approximately. 


No Pulsating Flow Problem 


The use of rotameters offers a complete solution 
to the problem of measuring pulsating flows from 
slow or high-speed reciprocating pumps. Because of 
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the linear calibration the reading averaged by eye 
from a pulsating float is very nearly the true reading 
whereas the arithmetic mean of a pulsating variable- 
head meter reading is not the true mean of the flow- 
rate variations. However, the pulsations can be elim- 
inated by attaching to the float a rod carrying a pis- 
ton and hanging it into a dashpot tube. An open valve 
in a bypass around the dashpot is then slowly 
throttled down till the dashpot action becomes suffi- 
ciently strong to reduce float pulsation to a slight 
vertical “quivering” which is permitted to remain as 
a sure indication of freedom of movement of the float. 
The mechanically averaged arithmetic mean readings 
obtained by means of the dashpot action correspond 
to the arithmetic progression of the scale readings. 


Dynamic Simulation Technique For 

Transposition of Calibration Between Fluids 

In closing there should be discussed a rotameter 
characteristic which was pointed out by A. P. Col- 
burn and E. M. Schoenborn as far back as 1939* but 
which has been generally neglected and disregarded 
although it makes possible the calibration of rotam- 
eters with any other fluid than that with which they 
are to be used even though the metering floats are 
not of the viscosity-immune constant-flow-coefficient 
type and even though only a gas be available to cali- 
brate a liquid rotameter (or vice versa). To show 
how this transposition of fluids can be carried out we 
first arrange to plot the rotameter characteristic curve 
not as flow coefficient C (ordinate) versus Reynolds 
number (abscissa) but as C versus Reynolds number 
divided by C. From the rotameter equation given 
earlier we can write 

V 


ela ae pemeane Serene 
a A. | 2g Vr Cael | _ [= Or— Yw) i 
we Ac Yw Ar Yw 


then: 
2g Ve (1 =) ]" 
te '¥”D At Yu 
_Re -= Di YwI a x uu Ag y ea. 
i B \ 


It will be seen that V (velocity), equivalent to flow 
rate, cancels out and we are now in a position to plot 
values of coefficient C, provided the physical charac- 
teristics and measurements of the fluid and rotam- 
eter are known, without determining flow rate as 
would be necessary if Re were used instead of Re/C. 
If in the case of a given rotameter we wish to predict 
the calibration for one fluid from that of another fluid 
by comparing readings height for height then all the 
factors determined from physical measurements in 
the equation above will disappear so we cancel out 
[ (Yw) (Yr ——. Vo) I>, 
Bb 
the dynamic simulation factor. Therefore, if the tem- 
perature and pressure of any fluid (liquid, vapor or 
gas) X are so selected that the dynamic simulation 
factor will have the same value as that obtained with 
some other fluid (liquid, vapor or gas) Y at the con- 
ditions in which it is to be metered, then a calibra- 
tion with fluid X will predict accurately the calibra- 
tion for fluid Y. This dynamic simulation technique 
will be found particularly useful in petroleum re- 
search laboratories where many different fluids must 
be metered as work is shifted from one project to 
another, However, it offers a sure way for the pre- 
diction of the calibration of any rotameter for which 
figures are not available from the manufacturer and 
which cannot be calibrated on the job at the point 


where it is to be installed. 


*“The Flow Mechanism and Performance of the Rotameter,” 
Transactions A.I.Ch.E., Vol. 35, No. 3 





D, 2g, V; and Ay. There remains 







Petroleum Refiner—V ol. 26, No. 1 


tir =a 


t 
f 
C 
s 
f 








~~ SS a a I hl 


O 


h 
d 


Michigan Installation Effective in 


Removal of Mercaptans trom Gasoline 


‘hae Old Dutch Refining 
Company, refining Michigan: 
crudes, encounters. diffi- 
culties caused by degrada- 
tion of gasoline due to sulfur 
compounds, particularly 
mercaptan. The current pro- 
cedure is to process available 
Michigan crudes by topping 
for the production of a low- 
end-point straight-run gaso- 
line, naphtha and distillates. 
In addition to the produc- 
tion of a light naphtha, or 
heavy gasoline, the company 
has access to a crude oil 
(distillate) produced at 
Evarts, Michigan, which, is 
essentially a high-end-point, 
water-white gasoline. By 
combining refinery-produced 
naphtha with this “white” 
oil as a-charge to the re- 
former unit, gasoline pos- 
sessing all of the specifica- 
tions of commercial motor 
fuel can be obtained, but 
containing mercaptan and a 
small percentage of hydro- 
gen sulfide. 

The processing equipment other than the topping 
unit, originally was installed for vapor-phase crack- 
ing, but later redesigned so it can be operated as 
a two-coil cracking plant, or as a naphtha-reforming 
unit. But in order to meet demand for a high-octane 
gasoline, the cracking plant has been operated as a 
reforming unit, charging a variable blend of naphtha 
and the white oil produced at Evarts. 

The product of the reforming unit may be con- 
trolled as to octane and other specifications by vary- 
ing the blend of the charge and adjusting the re- 
forming plant heat, pressure and time. Normal oper- 
ating proceedure is calculated to produce a maximum 
yield of high-octane fuel. Distillate from the reformer 
is condensed and stabilized to seasonal vapor pres- 
sure. Uncondensed vapors from the stabilizer are 
treated with absorbing oil to recover desirable frac- 
tions, while vapors from the distillate receiver are 
processed to convert butylenes to polymer gasoline. 
Reformed gasoline, stabilized to the required vapor 
pressure, and poly gasoline are then treated for the 
removal of hydrogen sulfide and mercaptan. 

The mercaptan-extraction plant is a Unisol unit 
employing an aqueous solution of caustic soda and 
methanol. The unit contains five separate steps in 
series, all operated and controlled by flow meters and 
recorder-controlling instruments without requiring 
additional personnel. 
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Base of mercaptan extraction plant in Old Dutch Refining Company refinery at Muskegon, Michigan 


Since the raw reformed product is processed to re- 
duce the vapor pressure, the. stabilizer column is 
operated at 175 psig, which is sufficient to pass the 
product to the desulfurizing unit without pumping. 
The first step in the process is to direct the flow of 
the product from the stabilizer to a caustic pre- 
wash column to convert the hydrogen sulfide to so- 
dium sulphate, which is retained in the caustic wash. 
The wash vessel is a vertical column equipped with 
inlet nozzles and partially filled with carbon rings. 
The solution is used as a batch operation, not re- 
circulated, and when low available caustic is ob- 
served upon analysis, is dumped and a fresh batch 
pumped into the column. Since the hydrogen sulfide 
contained in the distillate is low, the charge of caustic 
soda solution is carried at about 15 Be’ gravity, and 
does not require frequent inspection. 

The distillate, or reformet gasoline, is maintained 
at controlled temperature, and flows directly at sys- 
tem pressure from the prewash caustic column to 
the mercaptan extractor. The temperature of the 
gasoline is maintained between 95 and 100° F. for 
optimum extraction of mercaptan and a minimum loss 
of methanol. The mercaptan extractor is a column 
2% feet outside diameter and 73 feet high, divided 
into four equal compartments filled with 1-inch car- 
bon rings resting upon steel grating. Between each 
bed of rings and at the top of the column are 3-foot 
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spaces and a 7-foot open space at the base. Spray 
nozzles are installed in each of the three bed-separat- 
ing spaces for the introduction of methanol, and 
one at the top for the introduction of the aqueous 
solution of caustic soda. 

Gasoline at a current rate of 1400 barrels per day 
is released from the stabilizer base through the 
caustic pre-wash to the extractor column, entering 
through an inlet nozzle at the base of the tower. 
The caustic solution is pumped by a motor-driven 
proportioning pump located in the control room, to 
the inlet nozzle at the top of the extractor column. 
Methanol is pumped by a motor-driven pump to a 
selected nozzle on top of any of the bed divisions 
desired, but currently delivered to the top of the 
first, or lowest bed in the column. Caustic soda 
solution, having a Be’ gravity of 48° is pumped at a 


rate of 90 barrels per day, as experience has deter- 


mined that this is the optimum rate for adequate 
removal of, mercaptan and absorption of methanol. 
The methanol rate has been determined from ex- 
perience and experimentation to be adequate when 
pumped at a daily rate of 19 barrels. Counter-flow 
is established by gasoline rising through the packed 
beds to the top of the column and caustic soda de- 
scending to the base. Methanol entering the column 
at the inlet nozzle is selectively absorbed by the de- 
scending caustic soda, and the combination of the 
two liquids effectively extracts the mercaptan. The 
mercaptan content of untreated gasoline entering 
the mercaptan column averages .01, while treated 
gasoline leaves the column with a content of .002 to 
.000. Gasoline which may indicate a small percentage 
of mercaptan at the sample cock is quickly sweet- 
ened by oxidation in the pipe line or immediately 
after entering storage. Many samples of gasoline in- 
dicate that, if the mercaptan is around .002 to .001 at 
the treating-plant sampling cock, this same gasoline 
is consistently sweet immediately thereafter. 
Regeneration of the caustic and recovery of meth- 
anol together with separation of the mercaptan from 
the methanol require following steps in the process, 
all of which are continuous and automatically con- 
trolled. The combined solution of caustic and meth- 
anol, plus removed mercaptan together with treat- 
ing solution separated from the gasoline stream is a 
horizontal vessel, termed the caustic settler, flows by 
pumping to the caustic-stripping column of the unit. 
Preheating of the solution is obtained in interchanger 
units to obtain an inlet temperature -to partially 
liberate methanol and mercaptan from the caustic. 
The caustic stripper is a vertical column 30 inches 
by 38 feet high, having a 20-foot section filled with 
1%-inch carbon rings. A steel grating holds this bed 
in place above and below, and a 4%4-foot bed of like 
filling is installed at the top of the stripper, leaving 
a 2-foot space clear above for vapors to collect and 
leave the column. The preheated treating solution 


Laboratory Inspection of Reformed Gasoline 
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enters the column above the 20-foot section of rings 
and flows downward for separation of methanol- 
mercaptans and the caustic solution. 


Caustic Regenerator 


The caustic-regenerator column is operated with 
superheated steam introduced in the base in quan- 
tities sufficient to maintain a constant gravity in the 
caustic solution of 48° Be’. Steam obtained from: the 
refinery boiler is superheated in a small direct-fired 
unit to deliver a temperature between 650 and 700° F. 
A balance of heat with superheated steam is obtained 


by experimentation and frequent laboratory tests of 


methanol, caustic and treated gasoline. Operation is 
carried out to remove methanol from the caustic 
solution so that the mercaptan content of the caustic 
is kept at a minimum, and that the gasoline will not 
carry mercaptan above the required minimum, which 
in this refinery is essentially zero content. Caustic 
flows from the base of the regenerator back, by 
pumping, to the mercaptan extractor, and methanol- 
mercaptan vapors pass from the column through an 
overhead vapor line. With the methanol-mercaptan 
vapors is always a quantity of water vapor that 
must be removed from the composite vapor stream 
before the methanol is ready for re-use. This is 
obtained in a methanol separator, and precooling of 
the methanol-mercaptan vapors. Mercaptans and the 
water condense in the coolers and subcooler sections 
and accumulate in a horizontal vessel, carrying the 
methanol in dilute solution with the water. A wier 
in one end of the liquid receiver allows the liquefied 
mercaptan to flow to disposal. Water containing the 
methanol is released from the liquid receiver through 
a liquid-level controller so that sufficient water- 
methanol remains in the receiver to cover the bulk 
of the vessel, in order that mercaptan will not follow 
downward with the water-methanol. In the imme- 
diately following step, the methanol is separated 
from the water in a concentration desired for efficient 
operation by fractionating the methanol overhead in 
a column 2 by 33 feet, containing a 26-foot bed of 
carbon rings, 25 feet of which are %-inch and a top 
layer 1-foot thick of 1-inch rings. Water-methanol 
is fed through a 1-inch line to the column 10 feet 
below the top of the rings. Water is drained auto- 
matically from the base of the column with liquid- 
control instruments, while the methanol vapors pass 
overhead to water-cooled condensers and to a re- 
ceiver from which it is pumped back to the system 
as liquid. Liquefied methanol is pumped back to the 
rectifying column in quantities to separate water 
vapor by condensation in order that the methanol 
distillate is maintained with as high a concentration 
as practicable, which should be between 95 and 100, 
One specific correction has recently been made in 
the design of the mercaptan extractor that has ma- 
terially increased its efficiency. The original layout 
provided for a 3-inch outside downcomer connected 
to a flanged opening 20 feet from the base and set 
into the column at the juncture of the bottom head 
and the shell. This downcomer was suspected of 
draining caustic-methanol solution from the column 
so that contact was impared in the lower 13%-foot 
bed of rings. Removal of this pipe insured the ex- 
tracting solution to flow downward through the bot- 
tom bed of rings so that the gasoline would be 
washed with solution throughout its travel from 
base inlet to top outlet. A more effective removal of 
mercaptan has been observed since the correction. 
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Basic Petroleum Chemistry 
For Refinery Employes 


J]. J. STADTHERR, Resident Chemist, The Pure Oil Company, Heath Refinery 


Chapter VIII 


PETROCHEMICALS 


‘Hacens has been a gradual evolution of petroleum 
refining, since World War I, into a chemical indus- 
try. The change has been rapid during the past six 
years as a result of World War II. We have given 
the name “petrochemical” to that part of the indus- 
try which is concerned with the problem of produc- 
ing specific chemical compounds from petroleum. 
There was practically nothing known about the 
chemistry of petroleum when the Drake well was 
drilled 87 years ago. Six years later, in 1865, Kekulé 
published his concept of the structure of certain 
hydrocarbon molecules—particularly the arrange- 
ment of the carbon atoms in the benzene molecule. 
This was the key which unlocked the door to the 


_chemical developments which today enrich the lives 


of all.+**-4 

Until 1903 the outstanding chemical developments 
were in the field of synthetic dyes. Synthetic silk-like 
fibers, resins and thermo-plastic materials came next. 
All of these found the necessary starting and inter- 
mediate materials in certain fractions of coal tar. We 
were too busv making gasoline, fuels and lubricants 
for the rapidly expanding automobile industry to 
realize that petroleum was a far better source of 
organic chemicals. 


Fortunately a few farsighted chemists had en- 
visioned an organic chemical industry established 
upon the use of petroleum as raw material. They had 
for decades silently accumulated the technical knowl- 
edge necessary for the recent rapid growth of the 
petrochemical industry. This knowledge was avail- 
able at the beginning of the recent war, when we 
found it necessary to plunge into a program to syn- 
thesize millions of tons of organic chemicals an- 
nually. By far the greatest tonnage during the war 
was, and is at this time, being used in the manufac- 
ture of synthetic rubber, aviation gasoline, solvents 
and plastics. A relatively small quantity of petroleum 
chemicals are being used in miscellaneous products 
such as explosives, textile fibers, anesthetics, deter- 
gents, drugs and intermediates. 


Synthetic Rubber 


Natural rubber was in use‘on this continent about 
three thousand years ago. There is evidence of its. 
use by the Mavas of Central America and later by 
the Aztecs of Mexico, and still later by the 16th cen- 
tury Spanish invaders led by Hernando Cortez. 
Despite its reputation as an essential and useful 


January, 1947—A Gulf Publishing Company Publication 


material, until a few years ago we were entirely 
dependent upon distant sources of supply. Without 
rubber, or a suitable substitute, we might have lost 
the war to the Axis powers. 


In 1941 we actually produced 17,000 long tons of 
all types of synthetic rubber. When the supply of the 
natural product was cut off by our war with Japan, 
our annual requirements were well over a half million 
long tons. Our Allies were requiring another half 
million long tons. 


In an incredibly short time some 20,000 American 
chemists, engineers, and workers were producing as 
much rubber as 400,000 natives could tap from 200 
million trees, on plantations which had taken over a 
half century of cultivation and development. By the 
close of the second year of the war we were making 
synthetic rubber at the rate of about one half million 
long tons per year, and at the close of the war we 
had reached a production rate of ‘almost a million 
long tons per year. 

The accomplishment of this task will perhaps 
stand for many generations as the outstanding 
achievement of the age in the fields of chemistry and 
engineering. It is all the more remarkable when we 
consider that the search for suitable rubber substi- 
tutes had been going on for almost a century. 

Michael Faraday demonstrated in 1826 that rubber 
was composed of five atoms of carbon and eight 
atoms of hydrogen. Later the structure of the pri- 
mary ingredient of natural rubber was learned and 
named isoprene. The structure was established as: 


H 
H H—¢—H 
H—C=C—C=C—H 
A. oe 


This basic knowledge was followed with contribu- 
tions from chemists in several countries, notably Ger- 
many, Russia, England and America. It was from these 
contributions that the wartime synthetic rubber program 
was evolved.° 


Chemically, the synthetic rubbers or elastomers may 
be classified into five types, all of which may require one 
or several petrochemicals.*°® 

(1) Butadiene polymers and copolymers are made by 
the polymerization of butadiene or the copolymerization 
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of butadiene with some other unsaturated hydrocarbon 
such as isoprene or isobutylene. 

In the petrochemical industry butadiene is made by 
the pen sah ae of butane and butene. Both ther- 


mal and catalytic processes are used. The reactions are: 
Prot. fit ft 
ayH—b—b— 6H > b= Cb H 
H H H A H H H 
BuTANE BUTENE HypDROoGEN 
H H H H H H H 
d d | te ek ae 
rn Die aa ac em hal 
H H H H 
BUTENE BUTADIENE HypbRocEN 


The polymerization of butadiene using sodium as a 
catalyst, yields a rubber-like material which can be vul- 
canized. It is known as buna rubber, taking its name 
from the first two letters of butadiene and natrium 
(sodium). 

Most of the synthetic rubber made in this country 
during the recent war was a copolymerization product 
of butadiene and styrene. 








i 
HHH sOSGA C _ as: « 
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| 
BUTADIENE H—C C—H 
\ 4 — 
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H 
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ZN | 
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I! 
H—C C—HH H 
‘\ 4 
¢ 
H N* 
A Buna-S RuBBER 
*The “N” represents a whole number indicating repeating structures. 


Ethylene is a byproduct of refinery cracking opera- 
tions. When this unsaturated compound is acted upon, 
under controlled conditions, by hypochlorous acid, 
ethylene chlorohydrin is formed. Sodium cyanide and 
the ethylene chlorohydrin yield hydracrylic nitrile. This 
latter compound yields acrylonitrile when dehydrated. 

The corolvmerization of butadiene and acrylonitrile 
is the basis for the manufacture of Buna-N synthetic 
rubbers. The final reaction is represented as follows: 





See Se 
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H N= 
BUTADIENE ACRYLONITRILE L 
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The polymerization of dimethylbutadiene was the 
source of methyl rubber used to some extent by the 
Germans in the first World War. Copolymerization with 
normal butadiene, isoprene, styrene, etc., are also pos- 
sible. 

(2) Substituted butadiene polymers. A number of 
rubber-like polymers are possible by the combination of 
the butadiene molecule with chlorine as well as styrene 
and acrylonitrile. Chloroprene is a butadiene molecule 
having a chlorine atom in place of one of the hydrogen 
atoms. Its structure is as follows: 


a be He 
H—¢=¢_t=¢_4 
CHLOROPRENE 


This compound is the chief ingredient of neoprene, 
and while it may be produced from petroleum acetylene, 
its commercial production has been chiefly from lime, 
coke and hydrogen chloride. The lime and carbon are 
combined in a high-temperature electric furnace to 
form calcium carbide (Ca C,), which reacts with water, 
liberating the acetylene gas. The polymerization of two 
molecules of acetylene yields oné molecule of vinyl- 
acetylene. 


i_t 
2H—C=C—H- Sac Pe an 
H 
ACETYLENE VINYLACETYLENE 


The reaction of hydrogen chloride with vinylacetylene 
yields the compound known as chloroprene. 


7 oon: 
C=C—CSC—H+HCIOH—C=C—C=C_—H 
H 


VINYLACETYLENE HyprocEN CHLORIDE CHLOROPRENE 

These reactions were thcroughly investigated prior to 
1932 by Father Julius Nieuwland of the University of 
Notre Dame, Department of Chemistry, and were de- 
veloped commercially by E. I. du Pont de Nemours & 
Company to yield the synthetic rubber neoprene.® 

(3) Butene polymers and copolymers. Isobutylene is 
also a byproduct of refinery cracking operations. It is 
prepared commercially by the isomerization of normal 
butane followed by dehydrogenation. Butyl synthetic 
rubber is made by the copolymerization of about 98 
percent isobutylene with other unsaturated hydrocarbons 
such as isoprene and butadiene. This rubber is some- 
times referred to as “bathtub rubber.” The copolymer- 
ization takes place at low temperature in the presence 
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of catalysts such as titanium tetrachloride, boron fluo- 
ride and aluminum chloride. 

The reaction of the isobutylene with butadiene is 
represented below: 





H 
H—¢_H 
H H “H H H H i a 
n—d—t=¢_n4+n-d=d_tab_n 
i 
ISOBUTYLENE BUTADIENE 


(4) Organic Polysulfides. Organic dihalides such as 
ethylene dichloride react with sodium polysulfide to 
form rubber-like elastomers. One commercial synthetic 
which belongs to this group is represented below: 


H H H H s $ q 
a—t—¢—o—t—tlasm—$—t-ms — 
HH HH 
DICHLOROETHYL ETHER SoptuM TETRASULFIDE a 





(5) Vinyl Chloride Polymers. Vinyl chloride is made 


by the reaction of acetylene and hydrogen chloride, the . 


direct chlorination of ethylene to the dichloride fol- 
lowed by dehydrochlorinization with alcoholic caustic, 
or by vapor-phase cracking of ethylene dichloride. Upon 
polymerization the polymer has the structure repre- 


sented below: 
Ra 
= ee, pee 


Poth 
H H 


VinyL CHLORIDE PoLYMER 


N 


Since the polymer does not have double or triple 
bonds in its structure, it cannot be reacted with sulfur 
(vulcanization )."* 

Aviation Gasoline 

A number of petrochemical processes were developed 

during the past ten years for the purpose of making 


specific organic compounds from petroleum for use in 
aviation fuels. Some of the more important of these 
processes were discussed in Chapter VI of this series, 
“Manufacture of Aviation Gasoline Components.” Table 





i 


8 in Chapter VI lists some of these petrochemicals and 
their important properties. 
Solvents 
The petroleum refiner has for many years supplied 


ButyL RUBBER 


H H HR. Sct. % 

¢_¢_o—t_¢_$_$_ lamer 

HOM H N 
POLYSULFIDE RUBBER = SALT 





industry with a variety of highly- -refined hydrocarbon 
solvents for use in dry cleaning, the manufacture of 
synthetic fibers, printers ink, rubber goods, paints, 
lacquers and plastics. Most of these solvents have been 
closely-fractionated cuts taken directly from selected 
crude oils. 

Mass production methods of many manufactured 
items, particularly automobiles, were greatly facilitated 
by the introduction of fast-drying solvents and thinners 
tc paints and lacquers. Petroleum was found to be. the 
best and most economical source for some of these fast- 
drying solvents and thinners.”® 

Butyl acetate from petroleum involves the conversion 
of butylene to butyl alcohol followed by esterification of 
the alcohol with acetic acid. The reaction of an alcohol 
with an acid yields a compound known as an ester, and 
the reaction is called esterification. 


The reactions are: 


Hes 2 BOR a ..8 
(1) n_¢_¢_¢a¢_ny H.:SO.,- H— b_ b_ ¢_t_uso, 
HoH Hu WH 
BUTYLENE Sutruric Acip Buty, Hyprocen SULFATE 
fae ee 1 tes 
(2) H—C—C—C—HSO,+H:0—> H—C—C—C—C—OH+ H;SO, 
H HOH OH HOH OH OH 
ButyL HyprocEN SULFATE WATER ButyL ALCOHOL SuLFuric AcID 
H H H H H O | a oe .O H 
(3) x—¢—_¢_¢_¢_on4n—¢__ons n—¢—¢_¢_¢_o_t_¢_n 
Huw H tt Huu H i 
Butyt ALcoHOL Acetic Acip NorMAL Butyt ACETATE 
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It is possible to prepare certain esters by direct 
esterification of unsaturated hydrocarbons with organic 
acids. For example, butyl acetate may be prepared by 
counter-current contacting of butylene with acetic acid, 
containing a smal! quantity of sulfuric acid, at tempera- 
tures of 120° F. to 150° F. and pressures ranging trom 
100 to 180 psi. 

A similar group of compounds from petroleum are 
represented by the family of ketones. Like the esters, 
they are also prepared, usually, from alcohols. The de- 
hydrogenation of secondary alcohols (alcohols which 
have two carbon atoms linked to the CHOH group) re- 
sults in the formation of ketones which are valuable 
solvents for cellulose lacquers, gums and resins. 

A typical reaction is represented as follows: 


H H 
| | 

H—C H—C 
i\ DEHYDROGENATION Es 
ia a = % 

~*~ oa 
A Bf 

bf | 7 

H — ) H— r 
H H 

lsoproPYL ALCOHOL ACETONE HypbRrOoGEN 


Acetone is a ketone which has numerous uses as an 
industrial solvent. 

We have seen in Chapter V of this series, how low- 
octane petroleum naphthas are converted by the Hydro- 
forming process into aromatic compounds such as ben- 
zene, toluene, and the xylenes. These petrochemicals 
have become very important as ingredients for aviation 
gasoline, intermediates in chemical synthesis, and as 
solvents. 

Ethylene is also used for the preparation of the popu- 
lar antifreeze solution, ethylene glycol. The reactions 
are: 
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ETHYLENE OXIDE ETHYLENE GLYCOL 

Glycol esters, dichloroethyl ether (chlorex) and other 
related compounds also have ethylene from petroleum 
cracking as starting material. Chlorex is a solvent used 
in the solvent iefining of lubricating oils. 

Table 19 lists only relatively few of the many solvents 
and intermediate petrochemicals possible from six petro- 
leum hydiocarbons. 


Synthetic Resins and Plastics 


The synthetic resin industry in this country had its 
origin in 1909 with the successful experiments of Dr. 
Leo Backeland. His experiments gave birth to the Bake- 
lite industry. Formaldehyde, benzene, phenol, cresols, 
xylenols, urea and melamine, the intermediates used in 
the Bakelite industry, originally were derived from coal. 
Now, at least some of them are derived from petroleum. 
Formaldehyde may be made by controlled oxidation of 
methane. Benzene is made by the aromatization of low- 
octane petroleum naphthas. The phenols, cresols and 
xylenols may be prepared by the sulfonation of benzene 
and benzene derivatives, followed by fusion with caustic. 


The scheduled expansion of the synthetic plastic in- 
dustry calls for the expenditure of $150,000,000 as soon 
as necessary materials are available. The demand at the 


‘present time for plastics of all kinds is at least three 


times greater than the supply.*® The petroleum industry 
will supply a large volume of the intermediates neces- 
sary to meet this great demand.** We have mentioned 
the use of ethylene in the preparation of synthetic rub- 
bers, solvents, and a number of intermediate products. It 
also plays an important part in plastic materials. 

The polymerization of ethylene molecules is the basis 
for the preparation of polythene, a plastic material 
used for electrical-cable coating. As previously dis- 
cussed, it is used in the preparation of rubber-like ma- 


u f roan terials from polyvinyl chloride and polyvinylidene 
(i) C=C+ Oxyvcen —~- H—C—C—H chloride. 
| a The reaction of ethylene with benzene followed by 
H H H dehydrogenation, forms styrene, one of the ingredients 
ETHYLENE ETHYLENE OXIDE of Buna-S rubber. The reactions are: } 
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TABLE 10 
Petrochemicals Possible from Six Hydrocarbons 





From Methane From Ethane From Ethylene 


From Propane 


From Butane From Isobutane 





Ethylene chloride 
Ethylene glycol 
Dichloroethy! ether 
Ethylene diamine 
Succinic acid 
Sodium polysulfide 
Vinyl acetate 


Methy! alcohol 
Methy! halides 
Methy! esters 
Formaldehyde 
Carbon disulfide 
Hydrogen sulfide 
Nitromethane 
Nitroform 


Ethy! alcohol 
Ethy! halides 
Acetic acid 
Acetaldehyde 
Diethy! ether 
Ethyl esters 
Metallic ethylates 











Paraldehyde 


Isopropy! halides 
Isopropyl! ether 
Isopropyl acetate 


Secondary buty! alcohols Tertiary buty! alcohol 


Propy! alcohols Buty! acetate Isobutylene chloride 
Propylene chloride Butylene chloride Isobutylene chlorohydrin 
Propylene chlorohydrin Butylene chlorohydrin Trimethy]! pentanes 


Sulfur dioxide resins , 
Tertiary butyl phenol resins 
Polymer alkylates 


Polymer alkylates 
Sulfur dioxide resins 
Butadiene 











When styrene is polymerized, a transparent plastic, 
polystyrene, is formed. It has excellent resistance to 


chemicals and moisture and is being used in increasing | 


quantities for electrical insulation in radio, radar and 
television equipment. 

Another family of useful polymers is comprised of 
the acrylic resins. They are obtained indirectly from 
cracked gases. The most useful resin in this group is 
methyl methacrylate which has the following formula: 


H 
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METHYL METHACRYLATE 


It is produced chiefly from propylene through re- 
actions which involve isopropyl alcohol, acetone, hydro- 
gen cyanide, acetone cyanohydrin and methyl alcohol. 
Polymethyl methacrylate resins find uses in numerous 
applications because of their unique property of being 
able to bend light rays. This is a useful property in the 
manufacture of various shapes of surgical lights. 

Acetylene and acetic acid form vinyl acetate which 
is copolymerized with vinyl chlorides, vinyl alcohols and 
other similar compounds to produce a number of water- 
proofing plastics useful for coating fabrics. 


Miscellaneous Products 


The rayon cellulose acetate industry realized its most 
rapid development after a method was found to make 
acetic anhydride from propylene or acetylene. The 
propylene is converted to isopropyl alcohol, and the 
alcohol is oxidized to acetone as previously explained. 
Acetone upon cracking yields ketene. The reaction of 
the ketene with acetic acid yields acetic anhydride, as 
represented below : 


The acetic acid may be made by the controlled oxida- 
tion of ethane. 

Butyric acid, which has the formula represented be- 
low, is derived commercially from ethylene. 
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BuTyric Acip 


It is used in the preparation of the synthetic fiber ma- 
terial known as cellulose acetobutyrate. 

The polyamides are of. particular interest to the 
women. Better known as nylons, the polyamides were 
the cause of numerous waiting lines not so long. ago, 
when both men and women lined up for the purchase of 
nylon hose. 

Ethylene again enters the petrochemical picture in the 
preparations known as surface-active agents. They 
possess the property of making water wetter, and for 
that reason are used widely as detergents, sometimes 
referred to as “soapless soaps.” 

Ethylene chlorohydrin, when reacted with ammonia, 
forms mono-, di- and tri-ethanolamines. When these are 
combined with fatty acids valuable detergents are pro- 
duced. 

Sulfonated petroleum hydrocarbons are finding an 
increasing demand as wetting agents. A number of 
sulfonated aromatics, naphthalenes and phenols are on 
the market as. detergents, emulsifying agents, wetting 
agents and penetrants.” 

The manufacture of explosives, lubricants, drugs, cos- 
metics, agricultural preparations are being developed, 
and many more specific uses are being found for the 
products of the expanding petrochemical industry. The 
relatively few uses, mentioned in this chapter, require a 
greater volume of petrochemicals than the voung indus- 
try can supply at this time. There seems to be very little 
likelihood that the demand for them will soon diminish. 
There is much evidence that the demand will greatly in- 
crease, : 
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KETENE Acetic AcID Acetic ANHYDRIDE 
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DISCUSSION 





‘Lar attention of the ASME Special Research 
Committee on Vessels Under External Pressure has 
been called to certain errors in the paper by S. M. 
Jorgensen entitled “Pressure Vessel Design Calcu- 
lations.” 

A portion of this paper is devoted to the design of 
vacuum vessels. The basic formula for the design 
of vacuum vessels using a factor of safety of 4, is 
given as 


[ 1.23 X 10° (-5-)* +045 \(+)" = a Bx 
(12) 


This formula is in error in that the term 0.45 should 
be replaced by 


29 X 10° 
eae X 0.45. 


However, since the term is usually small compared 
with the other term to which it is added, this error 
is not important. 

Equation (12) is represented in Figure 3 in the 
form of a chart. The chart is intended to give the 
required thickness for a steel pressure vessel work- 
ing under a vacuum at temperatures up to 1000° F. 
The chart may be correct for the region in which 
equation (12) is applicable provides it makes proper 
correction for increased temperatures. However, as 
given in Figure 3, the chart is extended to regions 
where equation (12) is not applicable. 

The author has pointed out that equation (12) 
does not apply for high values of L/D, and replaces 
it by the Bresse-Bryan formula. However, in solving 
the Bresse-Bryan formula for a pressure of 15 pounds 
per square inch and a factor of safety of 4, the author 
gets. 





D 

t= 332 (13) 
Equation (13) is in error, since the elastic modulus 
does not appear. This error is serious since the elas- 
tic modulus decreases rapidly with increasing tem- 
perature. Hence, Figure 3 is incorrect in the region 
of high values of L/D. It should not be used for 
values of L/D exceeding 12. 

The author did not point out that for relatively 
thin vessels with small length-diameter ratios, col- 
lapse occurs under external pressure when the hoop 
stress reaches the yield stress. Equation (12) is not 
applicable in this region either, but predicts col- 
lapsing pressures that are too high. Hence, Figure 3 
is incorrect in the region of low values of L/D also, 
and should not be used for values of L/D less than 
0.2. 

It is true that the values of L/D and t/D for which 
equation (12) is not applicable are seldom encoun- 
tered in the design of vacuum vessels. Nevertheless, 
the limits within which the formula can be used with 
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Pressure Vessel Design Calculations 


safety should be clearly understood if costly failures 
are to be prevented. If the formula is to be used in 
the form of a chart, similar to Figure 3, the chart 
should be confined to those values of L/D and t/D 
for which the formula gives reliable design values. 

It is recommended that the charts given in the 


ASME Code bé used for vessels under normal tem- 


peratures and that those in the API-ASME Code 
be used for elevated temperatures, instead of Figure 


3, for the design of vacuum vessels to work at ele- . 


vated temperatures. 


In answer to which the author, S. M. Jorgensen com- 
ments: 

The error in the transformed Wiedenburg formula 
(12), Figure 3, is intentional, and has also been com- 
mitted by the API-ASME Code, as an examination 
of paragraph EW-306, Figure 27, will show. In this 
chart the abscissa X is directly proportional to 

29 X 10° L. 
bE xD 

The omission is negligible as far as shell thick- 
nesses are concerned, and greatly simplifies thickness 
calculations. 

For values of L/D exceeding 12, the thickness t is 
proportional to 


V 29 X 10° 
E 
The lower limit of L/D for using formula (12), 
Figure 3, would seem to be around 0.07 rather 
than 0.2. 
The author agrees that formula 12, Figure 3, is 
applicable only within limits of | 


L 
0.07< = <12 
and doubts very much that there is any refinery 
vacuum vessel (15 psi external) in existence which 


falls outside these limits. Within these limits Figure 
3 has proved to be a fast and time-saving tool. 
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Coles Levee Cycling Plant 


Includes Advanced Design Technique 


C. C. PRYOR, Associate Editor 


Chou soil conditions in the area south- 
west of Bakersfield, California, made it desirable to 
install process piping above ground in cunstruction 
of the South Coles Levee Unit cycling plant, a unit- 
ization project which was put in operation last year. 
Design engineers incorporated a number of advance- 
ments in the plant, which includes manifolding of 
inlet-gas lines for centralized measurement and indi- 
vidual well testing at the plant; use of a new type 
pulsation dampener on the compressor suction and 
discharge lines; a plant piping design layout to elimi- 
nate vibration, expansion loops, corrosion from alka- 
line soil conditions, and unnecessary elevated lines; 
absorption of: high-pressure distillate gas and low- 
pressure casinghead gas; instrumentation to prevent 
liquid carryover to the compressors, and a dual 
emergency shutdown system. The plant has a. high 
operating efficiency and low maintenance cost. 


January, 1947—A Gulf Publishing Company Publication 


Design capacity of the absorption-oil-type plant is 
60,000,000 cubic feet daily, of which 45,000,000 is 
high-pressure distillate gas and 15,000,000 is low- 
pressure casinghead gas. At present, the plant is 
recovering 98 percent butanes, 88 percent isobutane, 
approximately 30 percent propane, and all pentane 
and heavier fractions. Operating at capacity, the 
plant is expected to recover approximately 7000 
barrels of all liquids daily—4650 barrels of 50° API 
debutanized condensate, 715 barrels of natural gaso- 
line, 660 barrels of normal butane, 440 barrels of iso- 
butane, and up to 600 barrels of propane. Operation 
is by Ohio Oil Company through a unitization agree- 
ment with the other producers in the field, Richfield 
Oil Corporation, Standard Oil Company of Cali- 
fornia, Tide Water Associated Oil Company, and 
Union Oil Company of California. 

A departure from the conventional method of 
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Production lines from all wells 
in the field flow at wellhead 
pressure to a point near south- 
east corner of the plant entering 
at right. Test separator unit is 
at left of main manifold. Note 
large ramp in foreground which 
permits vehicles to cross surface 
lines. Center section is remov- 
able when necessary to replace 
or remove lines. 








Interior view of meter 
house showing orifice re- 


cording meters measur- 
ing gas flow from each 
well as lines enter plant 
area. Steam jacketed 
lines b-low meter house 
preven\ hydrate forma- 
tion in orifice fittings. 
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Main manifold and test separ- au 
ator unit manifold for incoming 
production lines showing check 

valves, flow beans, and steom- 
jacketed heaters. Pressure-re- 

ducing valve maintains constant 
pressure on 1500-pound ab- 

sorber, Master valve, piston-op- 

erated, shuts off incoming gas 


to plant in emergency. All lines, 

connections, valves, and controls 

are readily accessible for main- 
tenance 








metering gas at the wellhead and manifolding the 
inlet-gas lines in the field is represented by the 
metering, testing. and manifolding system employed 
at the South Coles Levee plant. 

All inlet-gas lines from the high-pressure distillate 
wells enter the plant site at one point. Heavy con- 
crete piers support the lines about two feet above 
the ground level, making them accessible for mainte- 
nance and inspection. Underground lines were con- 
sidered unsatisfactory due to alkaline soil conditions, 
and overhead piping is used only in the processing 
area. Each inlet line is equipped with an orifice 
meter, steam-jacketed heater, flow bean, and check 
valve at the main manifold header, in which the 
well’s effluent is commingled. Distillate-gas pres- 
sures vary from 1800 to 2600 psig and temperatures 
from 110° to 140° F.; however, well effluent is 
metered at full well-head pressure, which then is 
reduced to 1800 psig by the flow bean before enter- 
ing the main manifold. Gas and liquid from the mani- 
fcld flow through a pressure-reducing regulator, 
controlled by the pressure of the high-pressure ab- 
sorber residue scrubber, to maintain a constant pres- 
sure on the 1500-pound absorber. 

A test separator unit is manifolded to the lines from 
the wells and gas-oil ratios are checked by diverting 
the gas stream from a. well into the unit. Gas to the 
test unit flows through cooling coils, which holds the 
temperature constant for the tests, to a separator 
operated at 1500 psig. From the separator, the gas is 
metered and flows to the high-pressure absorber. 
Raw condensate from this separator is flashed in a 
450-psig separator, the gas flowing through an orifice 
meter to the 450-psig feed line to the 24-tray high- 
pressure reabsorber and the condensate flashed in a 
6C-psig test separator. Flashed gas is metered and 
flows into the casinghead gas stream to the plant at 
60 psig. Liquid is accumulated and measured in the 
60-psig trap, which is a horizontal vessel 7 feet by 30 
feet and is capable of holding raw condensate from 
any well for a period of from 12 to 24 hours. From 
the recorded volumes and gravities, a gas-oil ratio 
and percent-water cut is determined and a low- 
temperature fractional-distillation test made on a 
liquid and gas sample from each well. The simplified 
form used by the operators is shown in Figure 1. 

The composite gas sample taken of the three gas 
streams eliminates a separate analysis of each stream 





Pipe vibrations in the 400- and 
5000-pound discharge lines have 
been eliminated by use of special 
pipe clamps instead of expansion 
loops; frequent pier spacing; large 
lines resulting in gas velocities of 
5 to 6 feet per second; large suc- 
tion and discharge chambers, and 
new type pulsation dampeners. 





TEST SEPARATOR ANALYSIS 


$.¢Cc. Lb. UL 
We Wisssics.s.... BG sectelosctaa ctasennsted 
oe Hours Date last tested................ 
Casing Pressure............ PSI. Tubing Pressure............ PSI 





450 tb Gas.......... MCF/D Oil Gravity............° API 
60 tb Gas.......... MCF/D ae A cies. puns % BS&W 
Free H2O Produced.................. BbI/D 

WS. ion cSeay oe MCF/D Total H20 Produced....BbiI/D = ....% Cut 
Varor Equivalent Factor for 105 Fraction of 60tb —_— Cre ae Cu. ft/Gal. 
Equivalent Vapor from 60Ib Liquid - - - - - - ye gt aoe! cam MCF/Day 
Total Gas Plus Condensate Vapor, A=- - - - - cab ptibe eas MCF/Day 
Total Gas as shown on well Meter, B= - - - - .......... .MCF/Day 
Correct!on Factor for Meter . eee ee 


Iso-Butane Produced 
Iso-Butane Ratio = =D=.........Gal/Mef 
Total Gas & Condensate Vapor 
Normal Butane Produced 
Normal Butane Ratio = = E. .....-Gal/Mef 
Totai Gas & Condensate Vapor 
Iso-Pentane Plus Produced 
Iso-Pentane Plus Ratio = mPa aes Gal/Mef 
Total Gas & Condensate Vapor 
Fotal Recoverable Product Ratio = D+E—Y=........ 
Total Gas CF 
Gas Oil Ratio = —= wl 
Oil Produced Bbl. 




















FIGURE 1 


and is taken in absolute pressure increments that are 
proportional to the volume of each stream. The final 
absolute pressure is held below 300 pounds to mini- 
mize the effect of supercompressibility. Composition 
of the well effluent is determined by combining the 
analysis of the 60-pound liquid with the analysis of 
the composite gas sample. Gas-oil ratios are checked 
monthly on each well and fractional analyses of the 
effluent made only when there is a change in gas-oil 
ratio. 


The design of the absorption system simplifies 
recovery of liquid hydrocarbons from the casinghead 





















gas, which enters the plant at three different pres- 
sures—450 psig, 60 psig, and 6-inch vacuum. In addi- 
tion to the high-pressure absorber, the plant utilizes 
a high-pressure reabsorber and a low-pressure re- 
absorber. Rich-oil streams are finally combined in a 
vent tank. 

Casinghead gas at 450 psig flows through a meter 
into the 450-pound separator in which the raw dis- 
tillate from the 1500-pound separator is flashed. Then 
the gas from the 450-pound separator is metered and 
charged to the high-pressure reabsorber. To combine 
the rich-oil stream from the high-pressure absorber 
with that from the high-pressure reabsorber, the 
lower section of the reabsorber was designed as a 
450-pound flash chamber. The reabsorber is 5 feet in 
diameter by 63 feet in height and has 24 trays. 

The 60-psig casinghead gas flows into the 60-pound 
trap tank where it mixes with the flashed vapors of 
the raw distillate from the 450-pound separator. This 
tank is used as a liquid charge tank for the crude- 
rectifier tower. 

A vacuum accumulator receives the 6-inch vacuum 


Intake and discharge lines from 
the compressors to the headers. 
Box clamps are used on pulsa- 
tion dampeners in discharge 
lines. Manifold lines are below 
the level of the intake and dis- 
charge lines to provide easy ac- 
ceasibili . Concrete piers close- 
ly aa support heavy flanges 
and valves. 


124 {48} 





Box-type clamps are used on 
first two piers on either side 
of the corner when a line 
changes direction, to permit 
longitudinal and lateral expan- 
sion. Spring-loaded anchor 
clamp permits longitudinal ex- 
pansion (foreground). Note con- 
crete piers for lines crossing 
lines on main piers. Spring- 
loaded anchor clamps effec- 
tively snub pipe vibrations, but 
permit necessary expansion 
movement and results in reduc- 
ing plant repairs and shutdowns. 


casinghead gas from the crude-oil storage tanks in 
the field and from the debutanized-condensate stor- 
age tanks in the plant. After passing through two 
stages of compression, this gas enters the line to the 
low-pressure reabsorber at 175 psig. Residue gas 
from this reabsorber flows directly into the plant fuel 
system. Rich-oil from the high-pressure reabsorber 
is vented in a tank 5 feet by 10 feet and the vented 
gas charged to the reabsorber. Bottoms from the low- 
pressure reabsorber flow to the vent tank. 


Compressor Manifolding 

There are nine 600-horsepower, two-cycle, gas- 
engine-driven compressors in a single bank in the 
compressor building. Each engine has four com- 
pressor cylinders so arranged that one of the four is 
for 1500-pound and one or more for 4000-pound pres- 
sures, with the remaining cylinders used for low pres- 
sure. This arrangement provides a capacity balance 
for the high-pressure services on each compressor. 
The compressor system is designed to return 54,500,- 
000 cubic feet daily of absorber residue gas to the in- 
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Nine, 600-horsepower, two- 
cycle, gas-engine-driven, com- 
pressors in a single bank in the 
compressor building are de- 
signed to return 54,500,000 
cubic feet daily of residue gas 
to the injection system at a 
pressure of 4000 pounds. 


jection system at a pressure of 4000 psig. Com- 
pressor-suction pressures vary from 6 inches vacuum 
to 1500 psig and discharge pressures from 30 to 
4000 psig. j 
Particular attention was given to five points in the 
design of the compressor piping to eliminate vibra- 
tion of the lines and pulsating flow of 1500- and 4000- 
pound gas: (1) special pipe-line clamps to eliminate 
expansion loops; (2) support of heavy valves and 
blind flanges by close spacing of heavy concrete 
piers; (3) low gas velocities from 5 to 6 feet per 
second in the high-pressure discharge lines by use of 
large suction and discharge lines; (4) use of large 
volume suction and discharge chambers close to the 
compression cylinders (volumes given as cylinder 
volumes), 19 volumes—1500-pound suction and 4000- 
pound discharge, 12 volumes—450-pound suction and 
1500-pound discharge; (5) use of a new type pulsa- 
tion dampener on the cylinders discharging gas at 
1500 and 4000 pounds with one pulsation dampener 


serving one to three cylinders, depending on the’ 


method of manifolding. 

Residue gas from the high-pressure absorber at 
1500 pounds flows through the high-pressure residue 
scrubber to the second stage of compression. To pre- 
vent liquid carryover from reaching the cylinders of 
the compressors, the residue scrubber is equipped 
with a mist extractor, a high-liquid-level alarm, and 
a high-liquid-level shutdown switch to ground the 
magnetos on the compressors. Each suction scrubber 
is equipped with this safeguard. Injection lines to the 
wells are equipped with check valves to prevent back 
flow of gas when the compressors are shut down by 
the safety system. 

Other gases compressed are the fixed gases from the 
stripper reflux accumulator, hot-rich-oil vent accumu- 
lator and stripped accumulator, which are at approxi- 
mately the same pressure. These gases are delivered 
to the compressors at 70 pounds and discharged at 
190 pounds. Overhead liquids from the stripper and 
crude rectifier are blended with this gas for the 
sponge effect. Then liquid and gas flow through 
coolers to the depropanizer charge tank, which is also 
the gas separator for the second-stage recompressor. 
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This gas is compressed from 185 to 450 pounds, then 
flows through a cooler and accumulator to the 450- 
pound high-pressure reabsorber. 

One of the outstanding features in the compressor 
plant is the suction and discharge manifold piping 
which eliminated expansion loops. All the lines are 
supported by concrete piers spaced 6 to 8 feet apart 
and are fastened with three types of specially de- 
signed clamps; the type clamp used depending on the 
direction of pipe movement, The hold-down type 
clamp allows the pipe to move longitudinally. It is 
identical to the conventional anchor clamp with the 
exception that the tie-down bolts on one side are 
spring loaded. The box-type clamp is a rectangular 
clamp with the anchor bolts spring-loaded on one 
side. This clamp permits both longitudinal and lateral 
movement of the pipe and is generally used on the 
first two piers on either side of the corner when a line 
changes direction. 

The suction header and the discharge header ex- 
tend the full length of the compressor building. Each 
header is securely anchored at its midpoint and ex- 
pands in both directions from this point as tempera- 
ture increases. Box-type clamps are used on the 
remainder of the piers to permit lateral and longi- 
tudinal movement of the headers, and on the suction 
and discharge lines from the headers to the building. 


Dual Emergency Shutdown System 

Installation of a dual emergency shutdown system, 
primary and secondary, for the processing equipment 
and utilities, respectively, safeguards the plant. Con- 
trol stations for both primary and secondary systems 
are located at five different points. The system has a 
maintained air pressure of 25 pounds and actuates 
the diaphragm- or piston-operated valves when the . 
pressure is decreased. Each station: has two bleed 
valves equipped with cams to insure operation of the 
primary system first, and then if necessary, the sec- 
ondary system can be put into operation. 

When the primary system is in operation, it per- 
forms four functions: (1) incoming gas to the plant, 
except auxiliary fuel, is shut of; (2) compressor 
engines and lean-oil pumps are shut down; (3) fuel 
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to the rich-oil heater is shut off and the firebox 
steam-purged; (4) pressure on the 4000-, 1500-, and 
450-pound gas lines and on the 1500-pound absorber 
and 450-pound reabsorber is released. 

The secondary system performs two operations on 
the utility equipment: (1) shuts off fuel to the steam 
boilers and steam-purges the fireboxes, and (2) shuts 
down the gas engines driving the electric generators. 


Process 


Lean oil is pumped to the 1500-pound absorber at a 
rate of 270 gallons per minute by three 3.5 by 12 
horizontal duplex pumps. A four-cylinder, 185-horse- 
power, four-cycle, gas engine powers each pump. 
Any two of the pumps are capable of delivering the 
required quantity of lean absorption oil at rated 
engine speed. Absorption oil for the reabsorbers is 
pumped with two turbine-driven, six-stage, centrifu- 
gal pumps. Either of the two identical pumps can 
supply the 230 gallons per minute required for the 
two reabsorbers. Total oil circulation in the plant is 
about 500 gallons per minute and required makeup 
oil is about 80 gallons per day. About 600 gallons per 
day of heavy ends are picked up in the absorbers. 

Rich absorption oil from the 1500-pound absorber 
flows through a liquid-level-controlled valve and is 
flashed in the high-pressure reabsorber at 450 pounds. 
From this reabsorber, the rich oil flows through a 
liquid-level-controlled valve into a horizontal vent 
tank. Flashed gas flows to the low-pressure re- 
absorber horizontal vent tank. Rich oil from the vent 
tank is heated from 95 to 
404° F. in heat exchangers 
by the hot lean oil from 
the stripper and fractionator 
towers. Then the rich oil 
flows into the hot rich-oil 
flash tank operated at 135 
pounds. From the flash tank, 
the oil is heated in the rich- 
oil heater to 500° F. and 
charged to the stripper col- 
umn at 85 pounds.’ Hot lean 
oil from the stripper flows 
through the lean-rich-oil ex- 
changers, which reduces the 
temperature from 482 to 137° 
F., and through the lean-oil 
coolers for final cooling to 
80° F., then to the lean-oil 
surge tank. Approximately 
20 minutes detention time is 
allowed for settling of en- 
trained water. 

A lean oil having a rela- 
tively low vapor pressure is 
drawn from the base of the 
stripper column and raw 
gasoline is produced over- 
head. The internal reflux on 
the first tray above the feed 
is drawn from the stripper, 
which is 5.5 feet in diameter 
and 52 feet high. Of the 20 
trays in the tower, 8 are on 
18-inch centers in the rectify- 
section and 12 are on 24-inch 
centers in the stripping sec- 


The side stream from the 


stripper, consisting princi- _ is decreased. 
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One of the five emergency shutdown control stations in the 
Coles Levee plant. The valves are equipped with cams to insure 
operation of the primary system first, which shuts down the 
tion processing equipment, and the secondary system last, which 

: shuts down the utilities. The system has a maintained air pres- 
sure of 25 pounds and operates shutdown valves when pressure 





pally of light absorption oil with some heavy grectivs 
and kerosine, is charged to the fractionator. Stripped 
absorption is drawn from the base of the fractionator, 
kerosine from a side.stream connection, and natural 
gasoline overhead. Operation of the tower, 3 feet in 
diameter and 63 feet high, with 24 trays is 5 pounds. 
It has a 13-tray rectifying section and a 11-tray 
stripping section. Four trays in the stripping section 
are below the internal heater. Kerosine side stream 
connections are on the 7th, 9th, 11th, and 13th trays 
from the top. Elimination of light ends and vapor- 
pressure control of the lean oil ha been possible with 
the design and operation of the fractionating tower. 

The end-point of the obsorption oil is controlled 
by an oil reclaimer alongside the stripper, with a feed 
ot 3 to 5 gallons per minute from the 13th tray from 
the top of the stripper. Process steam for the stripper 
first passes through the reclaimer, the partial pres- 
sure effect of the steam vaporizing the light ends and 
carrying them back to the stripper. Reclaimer bot- 
toms are dumped periodically. 


Fractionation 


The crude-debutanizer tower feed is raw con- 
densate from the 60-pound trap. The temperature of 
the feed is raised from 97 to 250° F. in passing 
through feed-to-bottom exchangers. Debutanized 
condensate flows from the reboiler through a heat 
exchanger and a cooler to storage. Overhead vapors, 
after condensing are pumped into the recompressor 
interstage discharge line ahead of the cooler. Mixed 
with the condensable over- 
head from the stripper 
tower, liquids and non-con- 
densables flow to the de- 
propanizer-charge tank. 

Operating at 350 pounds, 
the depropanizer produces 
propane and lighter fractions 
overhead. The condensables 
are pumped to the injection 
wells by a 22x 4.5 x 20 sim- 
plex pump which discharges 
at a pressure of 3750 pounds. 
Propane is recovered from 
side stream connections on 
the 3rd, 5th, and 8th trays 
from the top of the tower. 
Depropanized liquid from 
the column’s reboiler flows 
through bottoms to feed ex- 
changers and through the de- 
butanizer bottoms to feed 
exchangers for charging to 
the debutanizer column op- 
erating at 150 pounds. Natu- 
ral gasoline is produced 
from the base of the de- 
butanizer and the butanes 
overhead. After condensing, 
the butanes are charged to 
the butane-splitter column 
operating at 115 pounds. 
The tower is 5.5 feet in di- 
ameter and 112 feet high 
with. 65 trays. Isobutane is 
taken overhead, condensed, 
and the net make sub-cooled 
for storage. Normal butane 
is taken from the bottom of 
the tower. 
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SEE REVERE 


FOR CONDENSER TUBES AND PLATES 


| Shige gare has proved that in a majority 
of installations Revere Admiralty Metal 
condenser tubes, inhibited to resist dezincifi- 
cation, will give long, satisfactory and eco- 
nomical service. However, Revere also makes 
tubes in Cupro-Nickel, Revalon (aluminum 
brass), Red Brass, Muntz Metal, Arsenical 
Copper, and Copper, thus enabling you to 
select the Revere Metal or Alloy best suited to 
meet your operating conditions. 

In addition, Revere manufactures pipe and 
tube in copper and brass for general piping 
purposes, and electric welded steel tube. 

Revere condenser plates can be had in a 
number of alloys in squares, rectangles, circles, 
half-circles, segments, and special patterns, up 
to 120 inches maximum dimension, finished 
weight about 11,000 lbs. maximum. These 
plates are flat, dense, free from blow holes or 
other imperfections, accurate in gauge, and 
are easily machinable. 

As each condenser, heat exchanger or other 
piece of equipment using tubes and plates 


presents an individual combination of condi- 
tions, no blanket recommendations are pos- 
sible. Among the factors to be considered are: 
chemical and impingement attack, velocities, 
pressures, temperatures, air entrainment, sus- 
pended solids. Should short tube life or other 
circumstances lead you to question your present 
practices, the Revere Technical Advisory Ser- 
vice will gladly cooperate with you in making 
thorough field and laboratory studies, to assist 
you to determine the most serviceable and 
economical alloys. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, lil.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y.— Sales Offices in 
Principal Cities, Distributors Everywhere. 
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OPERATION HOW {| I | MAINTENANCE 


Hoist Solves Problem of 
Heavy Manhole Cover 


| Pee covers located on the 
bottom head of high-pressure refinery 
vessels are usually so heavy that they 
are difficult to handle when they must 
be removed for cleanout or inspection 
purposes. The Independent Refining 
Company at Arp, Texas, has installed 
a cable, pulley, and hoist arrangement to 
meet such a problem on one of the 


process vessels. The manhole cover is 
provided with hinges and the load in- 
volved is such that one man can raise 
the cover into the exact position re- 
quired for bolting, or can hold the 
weight of the cover to allow easy re- 
moval of bolts when the manhole is to 
be opened. 


Boiler-Blowdown Valve 
Operated By Extension 


\ HERE an oilfield (locomotive) type 
boiler is used to furnish process steam, 
it is necessary to provide for clearing 
‘the unit of mud and sludge at intervals 
which depend upon the water used and 
its degree of hardness. 

In one plant where this type of boiler 
is used the working valve is offset from 
the center line of the boiler, so as to 
afford direct shaft operation of the 
stem from the fireman’s position near 
the firedoor. The usual block valve is 

placed as close to the boiler shell as 

> possible, with a flange joint and ell to 

A spring loaded pipe support is used by Independent Refining Company in its plant at Arp, Texas. bring the line out to the working valve. 
Springs are built into a structural-stee! frame under a furnace transfer line in such a manner that This unit is supported on the boiler 
thermal expansion of the reaction vessel fed by the transfer line is compensated and reasonably foundation with a clamp which takes the 
constant support is provided to the line. weight but which does not cramp shift- 
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PENBERTHY 


“ALL IRON” 
LIQUID LEVEL GAGES 





PENBERTHY 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Made of Chromium-Molybdenuin 


stainless steel balls shut off the flow 
of liquid if glass breaks. Regrinding 
removable seats, heavy duty — 
boxes, union connections. 

with A.P.I.—A.S.M.E. peng 


This is one of the complete line of 
Penberthy gages that meet every 
liquid level gage requirement. 








PENBERTHY INJECTOR CO. 


Canadian Plant 
DETROIT, MICH. WINDSOR ONTARIO 


PENBERTHY 


QUALITY 
PRODUCTS 











Body made from a special high 
strength alloy iron, shanks alloy steel 
and trim stainless steel. Extra heavy 
construction throughout, automatic 
and positive shut-off if glass breaks, 
heavy duty stuffing boxes. Conform 
with A.P.I.—A.S.M.E. requirements. 


The “‘All Iron” is one of the complete 
line of Penberthy gages that meet 
every liquid level gage requirement. 
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Penberthy inj 
matic oa and ~ oe 
operated sump pumps are widely 
used throu Cte the oil industr 
use ve always been depend- 
able under most severe service 
conditions. : 
All are of rugged construction and 
made by an organization with 59 years 
experience in the manufacture of 


highest quality products. 
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“TRANSPARENT’’ 
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Used to observe color 
and density of liquids 
under high pressures 
and/or temperatures. 
Construction exception- 
ally sturdy. Made of 
alloy temperature resist- 
ing steel, and are highest 
quality throughout. 
Liquid chamber made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I.— - 
A.S.M.E, requirements. 


The “Transparent” is 
one of the compliete 
line of Penberthy gages 
that meet every liquid 
level gage requirement. 
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PENBERTHY 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 







Recommended 
for 750 Ib. 
Hydrostatic 

Pressure 


“10” 


Steel construction throughout with 
stainless steel interior trim. Auto- 
/ matic shut-off is positive and in- 
stantancous; stainless steel balls 
shut off the flow of liquid when 
glass breaks. Heavy duty stuffing 
boxes, union connections, offset 
construction facilitate cleaning and 
simplify glass replacement. 
form with A.P.1.—A.S.M.E. re- 
quirements. 
This is one of the complete line of 
Penberthy gages that meet every 
liquid level gage requirement. 
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Boiler-blowdown valve operated from in front of firebox. 


ing in response to expansion of either 
boiler or piping. 

A yoke is placed over the valve stem 
in place of the customary wheel, the 
outer end of the yoke carrying an auto- 
motive type universal joint. An exten- 
sion shaft, its outboard end supported 
in a bracket at the front of the boiler, 
transmits torque from the handwheel 
there to the universal joint and thus 
enables the valve to be spun open or 
shut while the fireman keeps an eye on 
the water level and steam gauge. 

The same bracket that supports the 
blow-down line also carries the exten- 
sion handle for the block valve, this unit 
being set so as to swing through an 
operating arc outside the working valve 
A pipe handle slipped over the crank 
gives added leverage and affords a cooler 
grip. 


Cooling-Water Surge 
Tanks Void Pulsation 


are of surge tanks on the 
cooling-water systems to batteries of 
compressors insure the proper head of 
water on the cylinders of the units at all 
tines, and eliminates the pulsations 
which sometimes are set up when deliv- 
ery of water is direct from cooling- 
tower sump to the compressors. The 
surge tanks also serve to separate out 
from the- large volumes of water han- 
dled any. air which may have been 
picked up by the steam on its way 
through the tower. 

Since the optimum working tempera- 
tures of compressor cylinders and power 
cylinders vary by some 20 degrees, it is 
customary to employ separate sections 
of the tower for the two circuits, and 
to equip each circuit with its own surge 
tank. 

Volume of the surge tanks is sufficient 
to insure full head of water to the com- 
pressors long enough to enable them 


130 


to be shut down without danger of in- 
jury from overheating in case of break- 
down of the system circulating the 
cooling water: over the tower. 

Gauge boards outside each surge tank 
indicate the head available on each of 
the cooling systems and provide visual 
check against indicating units on each 
of the compressors. 


Steel Chair for Safe 
Working Above Ground 


» oa usual “bo’s’n’s”. chair, in which 
the occupant sits on a narrow board be- 
tween the two ropes of the bight sup- 
porting him, does not allow the freedom 
of movement which is sometimes re- 





Steel chair for “high-up” work. 





Cooling-water surge tanks at compressor station. 
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NDER a single contract, Arthur G. McKee & Company are designing and building the 


following projects for Petroleos Mexicanos: 


40,000 barrel refinery at Atzcapotzalco. 
65,000 barrel crude stabilization plant and75,000,000 cubic foot absorption plant at Poza Rica. 


Doubling of crude oil pumping facilities from Poza. Rica to Mexico City. 


This is an example of the McKee method of Undivided Responsibility in one Organization. 


Arthur G. McKee & Company 


x Engineers and Conhacdns * 


2300 CHESTER AVENUE + CLEVELAND, OHIO 
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Offset ladder on elevated tank structure. 


quired for working on the outside of 
some of the high structures now in use 
in many refineries. 

One company uses an all-steel welded 
chair which gives the operator full 
clearance in front and to both sides. 
The frame consists of a pipe unit, formed 
to support a steel cultivator seat at the 
base, and to carry a clevis at the top for 
attaching to the hoisting rope or wire. 

At the proper height above the seat is 
a webbed safety belt, attached to both 
of the pipe uprights through loops which 
permit lateral shifting. At the right of 
the seat is a 4-foot length of chain with 
harness snap on the free end, which the 


operator may use to attach the unit to 
any convenient part of the structure on 
which he is working. A second short 
chain, suspended below the clevis, forms 
a point for attaching a spotlight if con- 
centrated illumination is required for a 
night job. 

Each of the uprights carries a loop at 
safety-belt level through which may be 
passed the end of a guide rope, so that 
an assistant at the ground level may 
guide the service man’s ascent and help 
him keep clear of obstructions. Use of 
this rope also prevents the spinning or 
whirling of the chair as it is hoisted by 
the line through the clevis. 


Assemblies consisting of a lubricator, strainer, plug cock and hose couplings, bolted to furnace 
handrails in convenient locations for use with air tools during furnace cleanout periods have proven 
@ time saver in the plant of the Independent Refining Company at Arp, Texas. 
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Damper Device Works 
Through Universal Joint 


Evistane on refinery furnaces re- 
quire precise positioning and should be 
capable of this adjustment with a mini- 
mum of time and effort on the part of 
the operators. Skelly Oil Company in its 
refinery at Longview, Texas, has con- 
structed a damper-control device which 
has been very satisfactory. The device 
consists of a notched angle ring with a 
rotating lever and spring catch which is 
connected to the furnace damper with 
shafting and a universal joint. The 
damper can be positioned at any deSired 
angle and will then stay in place, held 
by the spring catch which engages the 
notched angle ring. 


Otiset Ladder for Sate 
Access to High Tanks 


Lappess to elevated tanks are usu- 
ally run up flush with the edge of the 
platform on which the tank is set, 
making it necessary for the operator to 
feel for the top step under the overhang 
of the platform—a condition which in- 
troduces an unnecessary hazard. One 
plant, using the customary welded lad- 
der with rounds set into 1% x ¥%-inch 
steel risers, located the ladder some 
eight inches from the platform, support- 
ing it there with brackets attached to 





Device for precise positioning of furnace damper. 
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the structure at top, bottom and mid- 
points. 

With the ladder in this position, it is 
in plain view as the operator steps from 
the platform down to the topmost 
round; without releasing his grip on the 
handrails enclosing the opening to the 
platform enclosure. Then, after descend- 
ing to the point. where the risers must 
be gripped, it is easy to shift from the 
pipe railing, as the change is made in 
the open, with no possible confusion 
arising from the ladder being over- 
shadowed by the tank unit. 

Placing the ladder well away from 
the tank tower also prevents contact 
with any of the braces instead of the 
ladder rounds, still further safeguarding 
against accidents at this point. 


Starting Air Stored In 
Multiple Tank Battery 


HERE a number of compressors are 
to be air-started at intervals, one com- 
pany finds it advantageous to use a bat- 
tery of tanks for storing the starting air 
instead of relying on one larger unit. The 
smaller tanks require more steel than a 
single unit of equal capacity, but are 
more easily fabricated, and failure of one 
does not tie up the entire starting 
system. 

The input and engine-starting air lines 
are both brought in overhead to the tank 
battery, each line being equipped with 
a valve in the corresponding drop leg. 
The four tanks may all be placed on 
either line, or may be collectively inter- 
connected so that all compressed air 
enters one tank, passing through it and 
thence to the other tanks through what 
normally are discharge valves—the inlet 
valves being closed on the other three 
units. 

This system makes one tank in effect 
a condensation trap for the elimination 
of any moisture which may be trapped 
in the system, insuring dry air in the 
other three tanks. The rev.eiving tank 
may then be closed off and blown dry 
without affecting the pleasure of the 
other three. It has been found that this 
system of diverting all incoming air 
through one tank practically eliminates 
internal corrosion of the other three 
tanks, inasmuch as the air contains no 
moisture to set up points for the start 
of corrosion. 


Tubs Facilitate 
Handling of Sludge 


OR moving considerable quantities of 
sludge, or discarded treating clays, 
wheel barrows and dump trucks are 
sometimes not sufficient. One method of 
handling such refuse is to do it with 
large tubs, having lifting bails and dump 
hooks on the side of the vessel. Any 
cylindrical vessel may be used, such as 
rings from columns relegated to the 
junk pile, or even the waist of boilers 
can be pressed into service if available. 
If no floor, or bottom is in the section 
of the cylinder, tank steel cut circular 
is welded to form the bottom. For han- 
dling, eyes are welded to the rim of the 
tub into which the bail is installed. The 
bail itself must of necessity be strong 
and rugged to lift the loads required and 
survive rough handling. A hook near 
the bottom on one side, 90 degrees from 
one of the bail eyes provides means of 
tilting with power when the load is 
heavy. The tubs may be set beneath an 
open manhole when cleaning the proc- 
ess equipment, and when filled, may be 
lifted with a boom on a truck or crane 
and transported to the point where such 
refuse is dumped. 


Vapor Vent Elevated 
Above Danger Lone 


Wivvteis vented from gasoline and 
light naphtha tanks, either intentionally 
or accidentally, normally are conducted 
to a flare, but in The Newhall Refining 
Company plant at Newhall, California, 
due to erratic winds surging through 
the mountains and canyons, the vent line 
is built alongside the main fractionating 
column, reaching several feet above the 
top. In this manner all inflammable 
vapors are dissipated before they can 
settle to the ground. 

Not only is the vent line designed for 
disposing of vapors, but is built upon, 
and is included with a liquid disposal 
system which diverts inflammable liquids 
from the area into slop tanks. The vent 
line proper is a 4-inch pipe bracketed to 
the tower, and is connected with a 10- 
inch chamber with swedge nipples above 
and below the chamber. Near the base 





Starting-air storage tanks. 
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Skelly Oil Company in the laboratory of its 
Longview, Texas, refinery has installed the 
thermometer counterweights shown in the pheto- 
graph over a battery of ASTM distillation fest 
apparatus. When a thermometer is in use it is 
pulled down and inserted into the neck of the 
distillation test flask. When the test is complete 
the thermometer is removed and allowed to wait 
for the next test run. It is believed that ther- 
mometer breakage has been lessened by this 
gadgetry, and it is certain that a little of the 
tester’s time is saved. 








of this chamber is a bolted manhole for 
inspection. Inside the chamber is a float- 
ing ball, resting upon a seat at the base 
when the vent is inactive, but raised by 
liquid if and when a surge tank is filled 
above its capacity. When liquids above 
the capacity of the disposal line leading 
from the base of the chamber to the 
slop tank enters the system, the floating 
ball seats in the upper part of the cham- 
ber, sealing off both vapors and liquids 
until they are forced to travel to the slop 
tank. When the liquid level falls to 
remove the floating ball from the upper 
seat, vapors again flow upward through 
the vent line to the top of the tower. 
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Liquefied Petroleum Gas In 1946 





G. G. OBERFELL, Vice President in Charge of Research and Developmen:t, 


Phillips Petroleum Company 


R. W. THOMAS, Manager Research and Development, 


Axvons studying the growth of the 
liquefied petroleum gas industry will at 
once recognize the tremendous strides 
made in volume of product marketed. 
Particularly is this growth impressive 
when one considers that as of the end 
of 1946 the annual marketed volume is 
thirteen times the volume that it was 
ten years ago. Not only has the increase 
in the marketed volume of these prod- 
ucts approached staggering proportions 
but in addition the methods of handling, 
selling and utilizing these products have 
developed to a stage of refinement and 
acceptance that liquefied petroleum gas 
now is regarded as a necessary and de- 
pendable fuel equal to or better than the 
best available materials for similar use. 
The past year is the first full year since 
mid 1941 in which the industry has oper- 
ated without direct wartime restrictions. 
The development and growth of the 1.- 
dustry during 1946 would have reached 
even greater proportions had it not been 
so unduly restricted by the same ma- 
terial and man-power shortages as were 
experienced by most of the other indus- 
tries in the country during this readjust- 
ment period. 

It is worthy of particular note that 
the total estimated marketed production 
of LP-gas during 1946 amounted to a 
little more than three times the mar- 
keted production of LFP-gas in 1941, the 
last full year of production and sales 
prior to the war. It is estimated that the 
total marketed production of LP-gas in 
1946 (1,425,000,000 gallons) exceeded the 
marketed production of 1945 by 33.5 per- 
cent. Particularly for household use and 
for gas manufacturing the demand far 
exceeded the marketed volume which 
was limited by the unavailability of utili- 
zation and transportation equipment. 


Domestic Use 


It is estimated that at the close of 1946 
there were approximately 3,500,000 
homes using liquefied petroleum. gas for 
household purposes. In addition to these 
household uses, this particular classifica- 
tion of marketed production (See “Do- 
mestic” in the table) includes the many 
other requirements for which these cus- 
tomers desired LP-gas, such as irriga- 
tion pumping, tractor fuel, chicken 
brooding and the many other demands 
that existed for a fuel of this nature. 
Included in this classification of mar- 
keted production there is a considerable 
volume which was used for industrial 
purposes, internal-combustion engines 
and for gas-manufacturing. This con- 
sumption was tabulated in this classifica- 
tion because it was sold by producers to 
distributors whose principal sales were 
for household purposes. 


In spite of the shortage of steel for 
tanks, cylinders and appliances which 
limited the number of new installations, 
the increased use of the gas on the part 
of continuing customers and the demand 
on the part of new customers installed 


Phillips Petroleum Company 





SUMMARY 


HIS memorandum discusses the 
growth and -development of the lique- 
fied petroleum gas industry for the year 
1946. It contains a review of volume of 
marketed production beginning with the 
year 1922 through 1945, and presents 
estimates of the volume of marketed pro- 
duction for 1946, 

It is estimated that total sales for 
1946 increased 33.5 percent over 1945, 
to a total of 1,425,000,000 gallons. The 
greatest increases in the use of liquefied 
petroleum gas during 1946 were expe- 
rienced in the distribution for household 
purposes, gas manufacturing and for 
chemical manufacture. 











during the year brought the total esti- 
mated “domestic” consumption to 763,- 
000,000 gallons, an increase of 43.1 per- 
cent over 1945. This large increase was 
possible on!y because of the initiative 
and ingenuity displaved by the market- 
ers. One evidence of this was the devel- 
opment of distribution .methods by 
which a far greater number of customers 
was served with a given number of 


cylinders than was thought possible a 
few years ago. ; 

_Manufacturers are recognizing the tre- 
mendous demand for LP-gas-consuming 
appliances and their increased interest 
in this market is worthy of note, An- 
other interesting trend’ is the increased 
use of meters for measuring household 
consumption, 

The past year has seen the greatest 
demand for new bulk stations, both on 
the part of companies already in the 
business as well as by newcomers. This 
has resulted in making the distribution 
of LP-gas to the consumer more eco- 
nomical because of shorter hauls, a factor 
that brings lower cost to the operator 
and an advantage in obtaining greater 
consumer saturation. Indications are that 
this trend will continue. It is estimated 
that approximately 2500 bulk distribut- 
ing plants are in operation now. 


Industrial Use 

A number of industries were greatly 
curtailed or completely shut down in the 
conversion from wartime to peacetime 
activities and very little growth in 
LP-gas volumes consumed for industrial 
use was experienced during the past 
year. Because of material and man- 
power shortages an increased demand 
in existing industrial installations and 


Marketed Production of Liquefied Petroleum Gas 
(In Thousands of Gallons) 


















































DISTRIBUTION 
TOTAL SALES 
Industrial Gas Chemical 
Percent Percent and Percent| Manu- | Percent} Manua- | Percent 
YEAR Gallons | Increase} Domestic | Increase| Miscl. | Increase} facture | Increase} facture | Increase 
ae ey eee FF ene 
A ee 227 24.4 2 
ets ae 376 36.0 Sale of Liquid Petroleum Gas Confined Primarily to Bottled 
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38.8 30,014 40.4 67,267 40.4 9,371 tS ee eee. See 
32.6 40,823 36.0 62,610 bd 11,175 19.3 3 ee 
16.8 57,832 41.7+ 62,694 0.0 12,386 10.8 2,299 20.5 
35.3 87,530 51.4 723 49.4 15,435 24.6 26,892 | —16.7 
40.2 134,018 53.1 124,482 34.5 20,285 31.4 34,671 29.0 
47.7 220,722 64.7 172,669 38.6 25,255 24.5 44,206 27.5 
26.5 299,559 35.7 201,447 16.7 31,366 24.2 53,038 20.0 
15.3 9,380 13.3 242,978 20.6 37,519 19.6 55,356 
33.0 445,617 31.4 254,590 48 45,879 22.3 151,985 175.0 
19.0 | 533,262 19.7 256,577 0.8 53,849 174 224,291 47.5 
33.5 763,000 43.1 257,000 0.2 80,000 48.6 ,000 44.8 





* Not comparable due to 

REMARKS: In this table ‘‘Total Sales” 

“Distribution” for the years 1981 to 1945, inclusive, was 
the writers. The total sales pe all 
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*® With the Ethyl Corporation it’s accuracy first in their famed 
Research Laboratories. Palmer Thermometers meet highest stand- 
ards for accuracy, durability and dependability. 


Palmer's Patented “Red-Reading-Mercury” feature permits quick, 
easy readings from any angle—at greater distance—even through 





smoke and steam. 


Whether for research or manufactur- 
ing processes, you get the same fine 
precision in all Palmer Thermometers 
. . . Industrial, Recording and Dial 
Styles. And wherever you look, you 
will always find Palmer High Quality 
is standard the nation over! 


Write for Catalog 


In ETHYL Laboratories 
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in new installations did not materialize. 
In 1946 it is estimated that 257,000,000 
gallons were used. This represents an 
increase of 0.2 percent over that con- 
sumed in 1945. 

In addition to industrial uses, LP-gas 
sold directly by producers for fueling 
internal-combustion engines is included 
in this tabulation. A certain growth in 
this use was evident but much of the 
product so used was sold by resellers 
and included in the domestic classifi- 
cation. 

With increased distribution of natural 
gas it is to be expected that some LP-gas 
will be replaced with this fuel. In a 
number of conversions natural gas will 
be purchased under high-cost peak-load 
prices or with shutoff provisions. In such 
cases LP-gas installations will be used 
for standby. As industrial reconversion 
progresses and manufacturers build 
many of their plants which are now in 
the planning stage, sales for industrial 
uses will again expand. 


Use By Utilities 

The largest percentage increase in 
consumption for LP-gas during the past 
year was by utility companies for gas 
manufacturing. The estimated sales vol- 
ume was 80,000,000 gallons, an increase 
of 48.6 percent over 1945. Many gas- 
manufacturing plants operated through- 
out the war years in a state of low effi- 
ciency due to inability to secure replace- 
ment parts or new equipment. A number 
of these plants have been converted to 
LP-gas during the past year with an 
appreciable economic advantage. There 
are now more than 300 iowns served by 
gas-manufacturing plants depending 
upon liquefied petroleum gas for their 
entire requirements. 

An increasing number of homes were 
converted to natural or manufactured 
gas for house heating. As a result utili- 
ties are experiencing large winter peaks 
in the demand for house heating. The 
additional house-heating load has taxed 
their manufacturing facilities or trans- 
mission lines beyond their physical lim- 
its, resulting in the need for additional 
gas-producing and transmission facili- 
ties. To satisfy this peak-load require- 
ment many utilities are installing LP-gas 
storage to supply this periodic deficiency 
in gas supply. Since the utilities’ peak 
demand occurs at approximately the 
same time as does that of the LP-gas 
industry, it is necessary for the utilities 
to install sufficient LP-gas storage to 
satisfy this seasonal demand. Due to the 
shortage of steel for manufacturing stor- 
age tanks only a portion of these pro- 
jected installations were completed in 
1946. Part of this huge peak load demand 
may be temporary, pending construction 
of additional gas-manufacturing facilities 
or additional natural-gas pipe lines; 
however a large portion of this demand 
can be considered permanent. 


Chemical Uses 


Liquefied petroleum gases make ex- 
cellent feed stocks for the production 
of certain intermediate materials in the 
manufacture of chemicals. As a result of 
the impetus given by the war activity in 
synthesizing a great number of chemi- 
cals, this industry has continued to grow 
since the termination of hostilitiles. 

Assuming that the demands of the 
same general tye of chemical manu- 
facturing activity are included in this 
classification as in previous tabulations, 
it is expected that during 1946 approxi- 
mately 325,000,000 gallons of LP-gas will 
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WIGGINS HIDEK FLOATING ROOFS 


HERMETICALLY SEALED VAPOR SPACE 
CONTRACTED EXPANDED 
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BREATHING bur NO VENTING 


: sketch above shows the exclusive breathing (the center portion of the 
roof rising and falling like a gasholder or steel balloon) by which the trapped 


vapors expand and contract without venting. 


This vapor space provides insulation for the oil surface, — preventing boiling 
and being hermetically sealed eliminates atmospheric moisture and air — 


preventing corrosion. 
As the ve~ors are highly saturated with oil, they are completely non-explosive. 


This breathing action is an exclusive feature of Wiggins Hidek Floating Roofs 


resulting in maximum conservation and long-time trouble-free operation. 


Ask a General American engineer to give you further details on other features 


available only through General American Wiggins Floating Roofs. 


TATION © 
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SUB-LICENSEES: 


Houston — Dallas Western Pipe & Stee! Company of 
Les Angeles — San Francisco 


ononal Cnentcan 


135 SOUTH LA SALLE STREET, CHICAGO $0, ILLINOIS 


BRANCH OFFICES: NewYork - Washington, D.C. - Cleveland Buffalo - Pittsburgh 
St. Louis - New Orleans - Tulsa - Dallas - Houston - Seattle - Los Angeles - San Francisco 
* 


SOUTHERN STATES WESTERN STATES CANADA ENGLAND 
Wyatt Metal & Boiler Works Consolidated Stee! Corp. Toronte iron Works, Ltd. Motherwell Bridge & Engineering Co., Ltd. 
California Toronto Scotiand 
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“Tf a fire starts here, a built-in 
extinguishing system is your best bet 


Wherever you have a fire hazard involving storage of flam- 
mable liquids—paints, solvents, oils... 

You'll find it worthwhile to talk it over with a Kidde 
representative! 

He’s an old hand at fire protection problems. He can 
study your specific hazard, and suggest the type of 
extinguishing equipment best suited to your needs— 
built-in systems, wheeled units, portables. 

All types of Kidde carbon dioxide extinguishing equip- 
ment, of course, offer the same basic advantages. Fast, 
sure action against fires in flammable liquids and electrical 
apparatus. No corrosion of metals, no contamination or 
dilution of liquids. No after-fire mess. Carbon dioxide is 
deadly to fire—harmless to everything else! 


Walter Kidde & Company, Inc., 148 Main Street, Belleville 9,N. J. 


The word ‘'Kidde’’ and the Kidde sea! are 
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frode-morks of Walter Kidde & Company, Inc. 






Kidde 


FIRE PROTECTION 
WEADQUARTERS 














have been consumed. This represents 
an increase over 1945 of 44.8 percent. 
The above consumption excludes the C, 
and C, hydrocarbons used for the pro- 
duction of motor fuel, aviation gasoline, 
and synthetic-rubber components. 

Large quantities of LP-eas are still 
being used in the manufacture of syn- 
thetic rubber components. The plants 
employing raw materials derived from 
petroleum are still in operation and in 
pone have not curtailed their ouptut, 
ut rather have endeavored to produce 
the maximum quantity possible. There- 
fore the demand for this purpose has 
been high through 1946 and probably 
will continue in approximately the same 
amount through 1947. 


Industry Activities 

Accompanying the growth of the 
LP-gas industry has been the develop- 
ment of high safety standards. This ac- 
tivity has been advanced by national and 
state associatiois comprised of industry 
members, as weil as by the organizations 
of the individual companies. One of the 
foremost accomplishments in establish- 
ing minimum safety requirements was 
the revision of the National Board of 
Fire Underwriters Pamphlet No. 58 en- 
titled “Standards for the Design, Instal- 
lation and Construction of Containers 
and Pertinent Equipment for the Stor- 
age and Handling of Liquefied Petro- 
leum Gases as. Recommended by the 
National Fire Protection Association.” 
The Liquefied Petroleum Gas Associa- 
tion is constantly active in developing 
these standards. Many states and munic- 
ipalities have adopted these standards 
as the basis for statutes and regulations 
to govern the conduct of the industry’s 
activities. 

An effective publicity campaign has 
been continued during the year. by the 
Liqeufied Petroleum Gas Association. 
Electricity continues to strive for a lead- 
ing role as competitor to LP-gas for the 
household uses. 


Supply 

During the war large quantities of 
liquefied petroleum gases were recov- 
ered in refineries for use in the produc- 
tion of aviation gasoline and synthetic- 
rubber components. Since the cessation 
of hostilities a large portion of the 
facilities producing aviation - gasoline 
components have been employed for 
other purposes. A very large quantity of 
the butane (and butylenes) formerly 
used for producing war materials is now 
going into motor fuel, however a good 
portion of it has been made available 
for use by the LP-gas industry. It ap- 
pears that butane will continue to com- 
mand a higher price than propane due to 
the demand for butane in motor fuel. 

From available information it appears 
that most of the increased volume of 
LP-gas marketed in 1946 over 1945 was 
obtained from refinery sources. Large 
additional quantities of LP-gas are po- 
tentially available both from natural gas 
sources and from refinery sources, With 
firmer prices for propane in the future 
it will be possible for producers to 
justify its diversion from other end uses 
and to invest in recovery and _ purifica- 
tion equipment to bring additional prod- 
uct to commercial specifications. 

One of the greatest shortages encoun- 
tered during the past year has been in 
transportation facilities. Because of limi- 
tations imposed during the war on the 
construction of new LP-gas tank cars, 
the industry’s fleet was taxed to capac- 
ity at the beginning of the year. The 
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TESTS PROVE 
METAL PAINTED WITH 


RED LEAD 


GETS PLUS PROTECTIO 


Thousands of tests, under all kinds of service conditions, prove that “Dutch Boy” Red Lead gives metal extra protection 





4 Ways RED LEAD RESISTS EFFECTS OF WATER 
-.-guards against Rust 


Maintenance engineers have long recognized 
Red Lead as the “standard” metal protective 
paint. This acceptance is based, to a great 
extent, on its marked ability to stand up 
against moisture, a powerful factor in the 
rusting process. 

Now, scientific research into the inherent 
properties of the pigment itself, shows just 
how and why Red Lead resists the effects of 
water. Briefly, there are four reasons: 


1. Red Lead resists water “pick-up —If a series 
of various metal protective paint films are 
weighed and then submerged in water (salt 
or fresh), it is readily noticed, on reweighing 
after several days immersion, that Red Lead 
films have outstanding resistance to the ab- 
sorption, or “pick-up,” of water. 


2. Red Lead resists passage of moisture—Rusting 
of metal will not take place if water does not 
penetrate the paint film to reach the metal. 


Testing Water Permeability of 
Paint Films— With this stand- 
ard apparatus a measure of 
the amount of water that 
passes through a unit of film 
is obtained. 

Experiments show that a 
straight linseed oil film al- 
lows three times as much wa- 
ter to pass through the film 
as when the same film is pig- 
mented with Red Lead. 





Water permeability tests of paint films (see 
illustration at lower left) show, beyond ques- 
tion, that Red Lead is one of the most effec- 
tive metal protective pigments, because of 
its stubborn resistance to the passage of 
moisture through the film. 


3. Red Lead resists solution by water —The action 
of water on paint films results in a partial 
dissolving of the film. Many metal protective 
films lose a considerable percentage by weight 
of their films through solution in water. On 
the other hand, the solubility losses of Red 
Lead paint films are practically negligible. 


4. Red Lead resists distortion by water-— Red Lead 
films have little tendency to shrivel or 
change in size during immersion in water. 
This is imperative to good metal protection. 
For good protection depends on good adhe- 
sion, and a paint film maintains better adhe- 
sion when it is not distorted by the action of 
the water. 
ae * a 

Remember, too, Red Lead is compatible with 
practically all vehicles commonly used in 
metal protective paints, including all fast- 
drying resins. 


Specify RED LEAD for ALL Metal Protective Paints 


The value of Red Lead as a rust preventive is 
most fully realized in a paint where it is the 
only pigment used. However, its rust-resistant 
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properties are so pronounced that it also im- 
proves any multiple pigment paint. No mat- 
ter what price you pay, you'll get a better 
paint for surface protection of metal if it 
contains Red Lead. 


\ 
WRITE FOR BOOKLET— “Red Lead in Corro- 
sion Resistant Paints.” This authoritative 
guide is available to those responsible for 
specifying and formulating paints for struc- 
tural iron and steel. It describes in detail the 
scientific reasons for Red Lead’s superior 
protection. It also includes typical specifica- 
tion formulas. If you haven’t received your 
copy, address nearest branch listed below. 


* * a 


The benefit of our extensive experience with 
metal protective paints for both underwater 
and atmospheric use is available through 
our technical staff. 


NATIONAL LEAD COMPANY: New York 6; Buffalo 3; 
Chicago 8; Cincinnati 3; Cleveland 13; St. Louis 1; San 
Francisco 10; Boston 6, (National Lead Co. of Mass.); 
Philadelphia 7, (John T. Lewis & Bros. Co.); Pitts- 
burgh 30, (National Lead Co. of Pa.); Charleston 25, 
W. Va., (Evans Lead Division). 
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UNKENHEIMER 
Vatves... 





Fig. 16-P 
“Renewo" Globe 


Fig. 1430 \ 


Iron Body Gate . 


require fewer replacements 
cost less per year of service 


In every respect—quality of materials, advanced design, finest 
precision workmanship—Lunkenheimer Valves are built to provide 
longer as well as more efficient and reliable service. 


One or two new parts at long intervals make a correctly engineered, 
ruggedly constructed Lunkenheimer Valve as good as new. All 
Lunkenheimer parts are precision-made ... perfectly matched... 
requiring no special fitting on the job. 


Thus, when you install Lunkenheimer Valves 
you can look forward to purchasing fewer 
replacement valves ...and to easier, lower- 
cost replacement of present valves with parts 
quickly obtainable from your near- 
est Lunkenheimer Distributor. 


Remember—in utmost economy 
plus superior efficiency, Lunken- 
heimer products offer you greater 
valve per valve dollar. 





See Your LUNKENHEIMER 
DISTRIBUTOR for Needed 
Parts... Better Valve Service! 
Lunkenheimer Distributors are located in 
principal industrial centers. They are im- 
portant links in the Lunkenheimer chain of 
better, more efficient valve service—service 
that can save you time, trouble, and money. 





Cc °o M P A N Y 
CINCINNATI 13, Opie, 8. Ss &. 


NEW YORK 13, CHICAGO 6, BOSTON 10, PHILADELPHIA 7. 
EXPORT DEPARTMENT: 319-322 HUDSON ST., NEW YORK 13, N. Y. 
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feverish attempts of the industry to en- 
large this fleet have met with no suc- 
cess due to the shortage of steel and 
due to a program of constructing tank 
cars for ammonia to assist in a fertilizer- 
manufacturing program sponsored by 
the government. An allocation of steel 
for a tank-car-construction program has 
been approved by the government and 
should help alleviate this shortage in 
1947. There are approximately 3400 tank 
cars transporting liquefied petroleum gas 
today and there are about 2300 new 
tank cars on order. The majority of 
these new cars have been on order for 
some time and it is impossible now to 
say when their construction will be com- 
pleted. Considerable effort has been de- 
voted to stretching the movement of 
LP-gas in truck transports to assist in 
overcoming the tank-car shortage. 

To overcome the inherent burden on 
the industry’s facilities to cope with the 
winter requirements an increasing de- 
mand prevails for the installation of 
larger-volume storage capacity at all 
points in the distribution channels. 


New Developments 

The use of LP-gas for the cultivation 
and preservation of agricultural products 
has shown a healthy increase. Flame 
weeding passed from the development 
stage to that of successful commercial 
application, LP-gas is finding use in the 
many new dehydration plants. The ex- 
perimental use of flame to promote the 
culture and ripening of products is con- 
tinuing and the results appear promising. 

The growing demand for the use of 
LP-gas in foreign countries was keenly 
evident throughout the year. Some pe- 
troleum companies having international 
organizations are now more aggresively 
developing these markets. 

The demand for long-distance trans- 
portation of LP-gas :u large quantities 
has accelerated plans for barge and 
tankship design and construction. 


ASME Honors Pioneer 


Instrument Manufacturer 

Morris Evans Leeds, pioneer in the 
development of modern electrical instru- 
ments, recently received the highest 
honor of the American Society of Me- 
chanical Engineers, the ASME Medal. 
The medal was presented at the soci- 
ety’s annual banquet in New York. 

Leeds, founder and chairman of the 
board of Leeds & Northrup Company, 
Philadelphia, is the inventor of the 
“Leeds mechanism,” a basic element in 
the automatically-operated balanced-cur- 
rent recording and controlling instru- 
ments that have become indispensable in 
modern industry. For his invention of 
this device, introduced nearly 40 years 
ago, the Franklin Institute honored 
Leeds with the Edward Longstreth 
Medal of Merit in 1920. 


Ohio Refinery Acquired 
By New Organization 


Western Reserve Refining Company, 
recently incorporated for $100,000, has 
taken a lease with option to purchase 
the plant of Erie Refining, Inc., War- 
ren, Ohio. This plant,,which was moved 
from the Michigan oil territory, last 
year, has’ not been operated recently 
due to lack of sufficient crude oil. 

Thomas W. Gray has been elected 
president of the new company, which 
has made a contract with Ashland Oil 
& Refining Company to insure crude 


supply. 
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THE MONTH IN THE INDUSTRY 





Dr. William N. Lacey 
To Receive Lucas Medal 


Dr. William N. Lacey has been se- 
lected by American Institute of Mining 
and Metallurgical Engineers to receive 
the Anthony F. Lucas Gold Medal for 
1947. The award is given for distin- 
guished achievement in improving the 
technique and practice of finding and 
producing petroleum, Lacey was cited 
for “dinstinguished achievement in di- 
recting research work in the funda- 
mentals of hydrocarbon behavior and 
particularly his application of these 
fundamentals to oil and gas reservoirs 
which have led to greater efficiency in 
oil and gas production from American 
fields.” Last April he received the Han- 
lon Award for meritorious service to 
the natural gasoline industry for 1946. 

Lacey holds A.B. and Ch.E. degrees 
from Stanford University and the de- 
grees of M.S. and Ph.D. from the Uni- 
versity of California. He went to Cali- 
fornia Institute of Technology in 1916 
as an instructor, served in World War 
I and returned to the school in 1919 as 
associate professor. He became profes- 
sor in 1941 and dean of graduate studies 
in 1946. During World War II he was 
member of the Advisory Board of the 
Chemical Corps, U. S. Army. 

The Lucas Medal will be formally 
presented at AIME’s annual meeting in 
New York in March. 


Harts to Head NGAA 
Convention Committee 


H. W. Harts, vice president of War- 
ren Petroleum Corporation, Tulsa, is to 
head the 1947 convention program com- 
mittee, of the Natural Gasoline Associ- 
ation of America. The convention is to 
be held April 23-25 in the Baker Hotel, 
Dallas. 

Others to serve on this committee in- 
clude: W. L. Bowser, The Atlantic Re- 


fining Company, Dallas; F. B. Haver- 
field, Continental Oil Company, Ponca 
City;; Max Lents, J. S. Abercrombie 
Company, Houston; James E. Pew, Sun 
Oil Company, Philadelphia; W. H. 
Vaughan, Tide Water Associated Oil 
Company, Houston; and C. R. Wil- 
liams, Chicago Corporation, Corpus 


_ Christi. 


McCarthy Plans to Build 
Chemical Plant at Winnie 


Immediate construction of a chemical 
plant at Winnie, Chambers County, 
Texas Gulf Coast, by McCarthy Chemi- 
cal Company has been announced. 

The plant’s production will be aro- 
matic and unsaturated hydrocarbon 
chemicals, including benzene and sty- 
rene. A company official said this will 
be the first of several units planned for 
processing petroleum and natural gas. 

Winnie is the site-of McCarthy’s re- 
finery and natural gasoline plant. 

McCarthy Chemical Company was in- 
corporated last October and officers 
other than McCarthy, include Frank B. 
Champion, vice president and treasurer; 
G. M. McGranahan, vice president and 
general manager, and A. G. McNeese, 
Jr., secretary. 


Petroleum Heat and Power 
Acquires Taylor Refining 


Through an exchange of stock Petro- 
leum Heat & Power Company will ac- 
quire properties of Taylor Refining 
Company, whose 25,000-barrel refining 
plant is located at Corpus Christi. All 
its properties are valued at $8,000,000 and 
G. L. Rowsey, its president, will con- 
tinue to direct these activites in Texas. 

Other properties included are produc- 
ing leases in Duval and Victoria Coun- 
ties and an interest in Coastal Refineries, 
Inc., which has a plant at Port Isabel, 
as well as oil and gas production in Starr 
and Hidalgo Counties. 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 





(All figures in thousands of barrels—add 000) 
































j 
Crude Oil Gasoline Gasoil and Distillate Residual Fuel 
Trends in Production} Runs to Stocks | Production| Stocks | Production} Stocks | Production) Stocks 
Week Ended Daily (Stills Daily) Week End| Weekly | Week End| Weekly | Week End| Weekly | Week End 
1945: 

January 27 4,727 | 4,756 221,310 14,957 88,223 4,843 33,561 9,252 51,119 
February 24 4,777 | 4,803 219,351 15,500 95,972 4,958 28,753 9,084 46,713 
March 31 4,781 4,677 223,782 14,644 98,758 4,548 26,889 9,184 41,745 
April 28 4,805 4,780 | 223,474 14,633 94,068 4,636 28,273 9,379 39,813 
May 26 4,887 4,950 222,831 | 15,194 89,121 4,667 29,184 9,670 38,548 
June 30 4,903 4,999 220,781 | 15,546 86,472 4,910 32,213 9,077 40,488 
July 28 4,930 4,996 218,507 16,106 86,008 4,598 36,071 9,586 42,283 

August 25 4,892 4,931 | 211,813 | 15,986 84,693 4,960 39,782 9,356 46,201 
September 29 4,357 | 3,812 | 222,387 | 11,913 79,552 3,940 43,689 7,047 46,853 
October 27 4,273 | 4,838 | 224,230 15,530 74,335 5,159 43,472 8,691 45,943 
November 24 4,469 | 4,648 219,363 | 15,681 83,184 4,802 45,258 8,800 47,474 
December 29 4,474 | 4,729 | 218,918 14,546 95,205 5,055 36,651 8,765 42,447 

1946: 
January 26 4,626 4,553 | 220,544 13,622 101,737 5,720 29,498 8,411 39,722 
March 2.. 4,726 | 4,779 229,430 13,871 104,462 5,888 25,148 8,634 38,441 
March 30 4,425 4,684 | 224,994 13,896 104,715 5,337 28,240 8,738 37,746 
April 27. 4,672 4,685 | 224,443 14,228 99,631 5,568 30,466 9,204 39,404 
May 25.. 4,759 4,857 | 222,214 14,322 95,769 | 5,463 32,973 8,908 43,368 
June 29. . 4,957 | 4,854 223,883 14,500 92,333 5,325 37,762 8,828 46,447 
July 27 4,926 | 4,896 223,756 14,535 88,626 5,817 44,316 8,217 49,517 
August 24 | 4's36.| 4866 | 225,672 14,639 86,251 5,649 | 51,405 8,126 | 52,061 
September 28 4,778 | 4,829 | 221,903 14,538 85,854 5,450 57,903 8,158 56,914 
October 26 4,730 | 4,758 221,184 14,863 86,423 5,710 65,499 7,728 60,872 
November 30 4,795 | 4,707 225,119 15,145 88,371 5,228 66,062 7,672 58,647 
December 28... | 4,713 | 4,968 226,111 15,604 93,126 5,931 58,941 8,181 53,427 
| } 
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Conventions 


January 
17—Western Petroleum Refiners As- 
sociation, technical group meet- 
ing, Washington-Youree Hotel, 
Shreveport, 


March 


2-5—American Society of Mechanical 

Engineers, Mayo Hotel, Tulsa.. 

17-19—-American Institute of Mining 
and Metallurgical Engineers, an- 
nual meeting, Waldorf-Astoria 
Hotel, New York. 

24-26—Western Petroleum Refiners As- 
sociation, annual membership 
meeting, San Antonio, Texas. 

24-30—Oil Heat Institute of America, 
Traymore Hotel, Atlantic City, 
New Jersey. 


April 
7-10—National 
sion Engineers, 
Chicago. 
Natural Gasoline Association of 
America, Baker Hotel, Dallas. 
30-2—Natural Gas Department, Amer- 
ican Gas Association, Stevens 
Hotel, Chicago. 


Association of Corro- 
Palmer House, 


23-25 





May 

6-8—Petroleum Industry Electrical 
Association and Petroleum Elec- 
trical Supply Association, Rice 
Hotel, Houston. 

6-8—Southwest Gas Measurement 
Short Course, University of Ok- 
lahoma, Norman. 


September 

15-17—National Butane-Propane Asso- 
ciation, Jefferson Hotel, St. 
Louis. 

29-3—American Gas Association, 
Francisco. 


San 














Socony-Vacuum Promotes 
Jackson and Sheldon 


R. Rea Jackson has been appointed 
manager of the Paulsboro, New Jersey, 
refinery of Socony-Vacuum Oil Com- 
pany, Inc. He succeeds Howard W. 
Sheldon, who has been transferred to 
the company’s headquarters at 26 Broad- 
way, New York, to become assistant 


R. REA JACKSON 
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HOWARD W. SHELDON 


director of Socony-Vacuum Laborato- 
ries. 

Jackson has been general superintend- 
ent of the Beaumont, Texas, refinery of 
Magnolia Petroleum ‘Company, an affili- 
ate of Socony-Vacuum, for the last 10 
years. He joined Magnolia as a chemist 
in 1923 following graduation from the 
University of Texas. 

Sheldon was graduated from the Uni- 
versity of Michigan in 1917 -and joined 
Socony-Vacuum as an engineer at the 
Paulsboro refinery in 1926. In 1929 he 
was transferred to New York and be- 
came chief chemical engineer of the re- 
search and development department. 
Four years later he returned to Pauls- 
boro as chemical engineer, and in 1943 
became general manager of the refinery. 


Sparks Named Director 
Esso Chemical Division 


Dr. William J. Sparks has been named 
director of the Chemical Division of the 
Esso Laboratories, Standard Oil De- 
velopment Company of Linden, New 
Jersey. He replaces Dr. Per K. Frolich, 
who has resigned from the company to 
enter other activities after 11 years as 
director of chemical research for the 
central research and technical organiza- 
tion of Standard Oil Company (New 
Jersey). 

With Robert M. Thomas, now asso- 
ciated with the company’s Baton Rouge 
laboratories, Dr. Sparks developed short- 
ly before the war a new synthetic rub- 
ber, called Butyl because it was de- 
rived mainly from-isobutylene. 


Matteson Heads ACS 
California Section 


Robert Matteson, supervisor in charge 
of the analytical division of the Rich- 
mond Laboratories of California Re- 
search Corporation, has been elected 
chairman of the California Section of 
the American Chemical Society for 1947. 

Other new officers of the section are: 
G. K. Rollefson, University of California, 
vice-chairman; Geotge M. Cook, Califor- 
nia Research Corporation, secretary; 
Fred D. Tuemmler, Shell Development 
Company, treasurer. 


146 


Second Texas ACS Regional Meeting 





Stresses Refinery Technology 


Chemists and engineers of the South- 
west attended the Second Texas Re- 
gional Meeting of the American Chemi- 
cal Society in Dallas on. December 12 
and 13. The meeting was sponsored by 
the Dallas-Fort Worth Section, of which 
Maurice O. Barr of Dallas is chairman. 
Other sections participating included Ar- 
kansas-Louisiana-Texas, Baton Rouge, 
Central Texas, Louisiana, Oklahoma, 
Panhandle Plains, South Texas, South- 
east Kansas, Southeast Texas, Texas 
A. & M., and Texas-Louisiana- Gulf. The 
meeting was held in conjunction with 
the Texas Academy of Science. Vladimir 
A. Kalichevsky, chairman of the Texas- 
Louisiana-Gulf Section, presided at the 
opening session Thursday morning. Pa- 
pers presented included the following: 


Investigation of a Girbotol Unit Charg- 
ing Cracked Refinery Gases Containing 
Organic Acids, by F. G. Clegg, W. E. 
Norris, and C. A. Murray, The Pure 
Oil Company, Nederlafd, Texas, who 
report that excessive diethanolamine 
consumption has been experienced at 
The Pure Oil Company’s gas purifying 
system (Girbotol Unit) since its installa- 
tion. This condition grew progressively 
worse as heavier hydrocarbons were 
charged to the system. 

Investigation of the problem indicated 
that organic acids, principally formic 
and acetic, were chemically deactivating 
the amine. It was also found that the 
recommended method for determination 
of the amine content by titration with 
sulphuric acid using methyl red indica- 
tor would not give accurate results in 
the presence of the organic acid salts of 
the amine. 

All attempts at regeneration of the 
amine solution by adding caustic to the 
system failed due to formation of iron 
hydroxide which fouled up the equip- 


.ment. 


Continuous and batch water washing 
of the feed gases was tried in actual 
plant operation to remove organic acids. 
This operation did remove the acids but 
resulted in a severe corrosive condition. 

It was recommended that the feed 
gases should be scrubbed with aqueous 
caustic solution before entering the gas 
purifying system as this would remove 
the organic acids, thus preventing the 
deactivation of the amine. 

‘A Method for the Determination of 
Optimum Conditions for Titrimetric De- 
terminations was presented in two sec- 
tions) I., General, by William B. Hucka- 
bay-and Clyde J. Newton, and II., The 
Determination of Acetone, by William 
A. Huckabay, 
A. V. Metler, all of Magnolia Petroleum 
Company, Field Research Laboratories, 
Dallas. 

The Commercial -Application of Pe- 
troleum Naphthas, by H. N. Frost and 
C. A. Murray, The Pure Oil Company. 
Nederland, Texas, discussed the uses of 
these hydrocarbons which are examined 
from the viewpoint of the consumer who 
has to balance volatility, solvency, odor, 
etc., against his individual demands. The 
industries reported on are in ratio to 
their consumption of these solvents. Also 
the importance and effect of selecting 


Clyde J. Newton, and. 


the correct naphtha for the industry and 
application when considering volatility, 
solvency, odor, corrosion, and sulphur 
are examined. Suitable solvents, diluents, 
and thinners for general applications are 
described and some data are presented 
to outline the future trend of this indus- 
try. The naphthas receiving most men- 
tion are those of the aliphatic branch of 
the family, but it is pointed out that aro- 
matic naphthas can also be produced in 
quantity from war converted stills if de- 
mand requires. 


The History of Commercial Produc- 
tion of Butadiene by the Catalytic De- 
hydrogenation of Butylenes, by W. L. 
Hiller, Jr., Cities Service Refining Cor- 
poration, Lake Charles Louisiana, dealt 
primarily with process developments re- 
lated to the petroleum butadiene indus- 
try. The functions of the various units 
comprising a typical butadiene plant are 
given. However, the discussion is cen- 
tered on the butylene dehydrogenation 
process beginning with the development 
of the cyclic steam dilution process by 
Standard Oil Development Company. 

Among the basic design factors con- 
sidered are the chemical nature of the 
reactant and product and the thermody- 
namics of the primary reaction, n-buty- 
lene—butadiene plus hydrogen. 

The application of the steam dilution 
process using “Catalyst 1707” to com- 
mercial operation and some of the 
operating difficulties encountered are 
presented. Also discussed are the devel- 
opment and commercial application of 
continuous operating catalyst with the 
steam dilution process setting forth the 
advantages of continuous over cyclic 
operation. 

The discussion is closed with a con- 
sideration of the possibility of future 
catalyst developments. 

Catalyst Analysis for Catalytic Crack- 
ing of Petroleum, by A Rescorla, 
Cities Service Refining Corporation, 
Lake Charles, recounted that in the 
evaluation of catalytic cracking proc- 
esses, it has become necessary to de- 
velop several new testing procedures as 
well as adopt older methods of analysis. 
The primary purpose of this paper is to 
briefly summarize the various procedures 
employed in analyzing catalysts for cata- 
lytic cracking of petroleum, as well as to 
indicate. the practical significance of 
such tests to actual operations. The data 
presented has been compiled from sev- 
eral sources of references. 

The procedures for catalyst evaluation 
can be divided into two general group- 
ings, namely, indirect and direct analyses. 
The indirect analyses consist of analyz- 
ing such properties of the catalyst as 
density, particle size, and chemical 
analysis for such common elements as 
Si, Fe, and Al. The direct evaluation of 
catalyst includes the various activity 
tests in which the catalyst is subjected 
to actual cracking in the laboratory. 
These analyses are commonly referred 
to as D+ L evaluation. A series of 
empirical methods, such as aromatic ab- 
sorption for rating catalyst activity have 
been developed recently. 


The data is presented in such a man- 
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RELIABILITY? 


. » » this hidden factor is most 
important when considering bids for 
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Unless the bid under your consideration is from a 
completely reliable concern, it means nothing. 


If you can’t depend on the delivery date—if satisfactory 
performance is questionable, price means nothing. 


EFCO has established an outstanding reputation for 
complete reliability. 


EFCO delivery dates can be depended on — completely. 


Performance is so uniformly good that guarantees can be 
forgotten. 


Long life is inherent in EFCO equipment. 


This reputation results from good engineers, good work- 
men, good plant equipment, expert management, and 
a meticulousness in every phase of every job that is 
seldom parallelled. 






ENGINEERS & FasricaTors, INc. 


P. O. Box 7395 
Houston 8, Texas 
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ner to indicate the relationship between 
the various properties of the catalyst 
and activity measurements. This is ex- 
tended to include changes in properties 
of catalyst resulting from use. 

In conclusion, the possible trends of 
catalyst analyses are outlined, and it is 
forecasted the number of catalyst pro- 
cedures will be reduced as more data is 
made available; as the number of cata- 
lytic cracking units are increased, the 
need for catalyst evaluation tests will be 
emphasized, and the present laboratory 
cracking procedure will be improved. 

Studies of Laboratory Low Tempera- 
ture Fractional’ Distillation-Optimum 
Charging Rates, by C. E. Starr, Jr., J. S. 
Anderson, and V. M. Davidson, Stand- 
ard Oil Company of New Jersey, Louisi- 
ana Division, Baton Rouge, dealt with 
laboratory technique, and explained that 

_the analysis of mixtures of light hydro- 
carbon gases and gases such as hydro- 
gen, nitrogen, oxygen and carbon mo- 
noxide is generally conducted first by 
segregation of fractions by low tempera- 
ture distillation and second by analysis 
of the individual fractions. In such type 
of analytical procedure the lightest com- 
ponents are taken overhead from the 
distillation column during the charging 
of the sample. Published procedures for 
operation of low temperature distillation 
equipment do not ordinarily include suf- 
ficiently detailed instructions for charg- 
ing samples of widely varying composi- 
tions to insure obtaining overhead 
fractions of maximum purity with mini- 
mum charging time. 

A study has been made of charging 
rates for samples ordinarily encountered 
in petroleum refining plants. Overhead 
samples taken at different charging rates 
‘have been analyzed by mass spectrom- 
eter to determine the amount of con- 
tamination with higher boiling constitu- 
ents. The results obtained indicate that 
charging rates much higher than ordi- 
narily employed may be used with equal 
accuracy; use of the higher charging 
rates effects considerable economy of 
time. Supplementary data obtained also 
show that for special applications dis- 
tillation rates may be increased several- 
fold over rates now generally employed. 


Asphalt Emulsions 


Flow Properties of Asphalt Emulsions, 
by D. V. Lyttleton and R. N. Traxler, 
The Texas Company, Port Neches, 
Texas, described laboratory investiga- 
tions and stated that work done with 
the Brookfield Viscometer shows that a 
straight line relationship is obtained on 
a log-log plot of r.p.m. (rate of shear) 
versus absolute viscosity of asphalt 
emulsions. All emulsions studied fell into 
one of the following three groups: 

1. Newtonian flow, 

2. Non-Newtonian flow; reduced con- 
sistency with increasing rate of shear, 
and 

3. Non-Newtonian flow; increased 
consistency with increasing rate of shear. 

Each of these types are illustrated 
graphically. Data are given which con- 
firm the low temperature susceptibility 
of asphalt emulsions. 

It is pointed out that the rheological 
characteristics of asphalt emulsions are 
principally dependent on— 

Asphalt content, 
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2. Particle size and size distribution, 
and 

3, The condition of the surface of the 
asphalt particles as determined by the 
nature of the water phase. 

A short discussion is given of these 
variables and the necessity of consider- 
ing all of them. The effect of centrifug- 
ing on particle size distribution and thus 
on consistency is illustrated. Mention is 
made of the effect of stabilizers and 
salts on the rheological properties of 
bituminous emulsions. 


At a luncheon talk on Thursday, T. 
Harrison Davies, Institute of Nuclear 
Studies, University of Chicago, discussed 
“American Proposals for Control of 
Atomic Energy.” 


Thursday afternoon, two sessions were 
held, with John B. Entrikin, chairman 
of the Arkansas-Louisiana-Texas Sec- 
tion, presiding over one group and with 
Preston L. Brandt, chairman of the 
Southeastern Texas Section presiding 
over the other group. Papers presented 
at the first group included: 

Effect of Variables on the Alkylation 
of Isobutane with Ethylene in the Pres- 
ence of Aluminum Bromides, by L. G. 
Sharp, Magnolia Petroleum Company, 
Dallas, in which he described the alkyla- 
tion of isobutane with ethylene using 
eluminum bromide as catalyst to pro- 
duce an alkylat containing as high as 
85 percent 2.3-dimethyl-butane with 
complete reaction of the ethylene. The 
major operating variables of the reaction 
were studied over the following ranges: 

Initial AlBr; concentration based on 
isobutane—0.2 to 1.0 weight percent. 

Surface to volume ratio—l0 to 300 
square feet per cubic foot. 

Ethylene partial pressure—10 to 100 
pounds per square inch. 

Temperature—12 to 60° C. 

From an economic standpoint, the de- 
sired effect to be derived from manipu- 
lation of these variables is to produce a 
high quality product (high 2,3 DMB) at 
low catalyst consumption, and at a fast 
reaction rate. Fast reaction rate was 
favored by high values for all the varia- 
bles. This was especially true for high 
surface where the reaction rate was in- 
creased five-fold by increasing the sur- 
face from 10 to 100 feet”. Further in- 
crease in surface showed no increase in 
reaction rate. 

The alkylate was sntiniaad of from 
50 to 85 percent 2,3-dimethylbutane de- 
pending upon operating conditions, the 
chief impurities being C; hydrocarbons. 
This C; material was kept low by em- 
ploying high surface/vélume ratio, low 
catalyst concentration, and low ethylene 
partial pressure. Reaction temperature 
was not significant. 

Due to the relatively high cost of 
AlBrs, prevention of catalyst consumption 
te form tarry complexes is especially 
important from an economic standpoint. 
Fortutiously, the conditions found to be 
favorable for the production of nearly 
pure 2,3-dimethylbutane were also the 
conditions found to be favorable for 
minimum catalyst consumption. At opti- 
mum conditions yields as high as 45 
gallons of alkylate per pound of alumi- 
num bromide consumed were obtained. 
Increased temperature as well as_in- 
creased catalyst concentration caused in- 
creased catalyst consumption. 

In addition to discussion of the re- 
action from a process standpoint some 
general considerations on the mechanism 
of the reaction are presented. 

The Reaction of Alcohols with Di- 
benzolethylene, by Philip S. Bailey, and 


Robert E. Lutz, The University of 
Texas and The University of Virginia, 
respectively. 

Relative Reactivity of Allylic “a 
ides, by Lewis B. Hatch, Leon B. 
den, and John f. Russ, The Waseereity 
of Texas. 

Semimicro Qualitative Organic Analy- 
sis, by John B. Entrikin, Centenary Col- 
iege, hreveport, made the recommenda- 
tion that the tentative classification of 
an “unknown” ve made on the basis of 
both its solubility in selected solvents 
and the elements found present since 
such a procedure greatly shortens the 
time usually required for the final identi- 
fication. Representative illustrations of 
such classifications are given. Several 
tests for functional groups are discussed 
that have not been generally used in 
text books, but which have been found 
highly satisfactory i in systematic identifi- 
cation work on a _ semi-micro scale; 
among these tests are the xanthate test 
for alcohols, the methone test for alde- 
hydes, and the hydroxamic acid tests for 
estets, ethers, amides, and other classes. 
A systematic procedure for the separa- 
tion of mixtures is summarized and its 
novel features are pointed out. 


Removal of Acidic Compounds 


The Removal of Acidic Constituents 
in Hydrocarbon Solutions by Absorp- 
tion on Silica Gel, by D. A. Shock and 
Norman Hackerman, The University of 
Texas, described work performed in the 
removal and identification of the acidic 
compounds from the hydrocarbon phase 
produced by natural gas condensate 
wells. The usual method of adsorption 
in a water solution of NaOH was less 
effective than desired probably because 
these acidic constituents are present in 
very small quantifies. Accordingly a 
laboratory study of the possibility of re- 
covery of the acids by adsorption on a 
polar sorbent was started. 

Commercial silica gel was chosen as 
the polar sorbent while acetic and naph- 
thenic acids were taken as typical com- 
pounds to be removed. It was found that 
300 grams of gel was capable of remov- 
ing at least 10 grams of acetic acid from 
solutions containing 100 ppm of the acid. 
For 100 ppm naphthenic acid solutions 
in gasoline, the same amount of gel re- 
moved the acid completely from the first 
nine liters put through, after which the 
effectiveness .of adsorption decreased. 
The gel after being eluated and reacti- 
vated gave the same result. To demon- 
starte the effect of concentration of solu- 
tion on this method 50 gallons of 5 ppm 
naphthenic acid in gasoline solution was 
passed through the silica gel with the 
subsequent removal of 0.84 grams before 
reduced effectiveness was noticed. 

The following solvents were used to 
elute the gel: carbon tetrachloride, ben- 
zene, amyl alcohol, isopropyl alcohol and 
methyl ethylketone. The last two proved 
the most effective. Of these methyl 
ethyl ketone was chosen as most feasible 
for practical use since it was least likely 
to esterify with the adsorbed acids. The 
possibility of inorganic eluting agents 
are being investigated. 

Papers presented in the other Thurs- 
day afternoon session included the fol- 
lowing: 

Studies of the Activation of and Ad- 
sorption on Carbon Black, by Norman 
Hackerman and A. L. McClellan, The 
University of Texas. 

“A New Method for Obtaining Parti- 
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cle-Size Distribution of Sub-Sieve Pow- 
ders,” by J. R. Musgrave and H. R. 
Harner, The Eagle-Picher Lead Com- 
pany, a photoelectric sedimentation 
apparatus and necessary caluclations for 
determining particle size distribution are 
described. 

By use of appropriate media and ma- 
nipulation of the apparatus, the method 
can be used for particulate materials 
varying from 0.1-20 microns average 
radius. 

The method requires only one-half to 
three-quarters of an hour for the com- 
plete determination and the simple cal- 
culation. It combines precision with 
speed and ease, and has been used with 
a wide variety of sub-sieve powders. 

The importance is dispersion in esti- 
mating particle size is discussed. 

Friday morning also the sessions were 
divided into two groups with Grant C. 
Bailey, chairman of the Oklahoma Sec- 
tion presiding over one group and with 
Norman Hackerman, chairman of the 
Central Texas Section conducting the 
other group. The following papers were 
presented at the first group session: 


Radiography 


Radiography in the Oil Industry, by 
j. H. Stewart, Beaumont, Texas, who 
explained that radiography is not new. 
Henri Becquerel discovered that a 
photographic plate in contact with pitch- 
blende would be exposed. As a direct re- 
sult of this first radiograph the Curies 
discovered Radium in pitchblende. 

A radiograph is not a shadowgraph, 
nor can it be compared to one. The light 
and dark areas in a film vary inversely 
as the gamma ray coefficient. A steel 
casting with a porous area as a defect 
will show dark on the film in this area. 

A carbon steel pipe lined with a stain- 
less steel sleeve can be detected by a 
radiograph. The gamma ray coefficient 
of absorption being different for both 
metals will produce a light line for the 
carbon steel and a still lighter line for 
the stainless steel. 

The most desirable source of gamma 
ray is Radium. Radium belongs to the 
Uranium radioactive family. Radium dis- 
integrates emitting alpha, -beta and 
gamma rays. Alpha particle is a Helium 
atom with two protons attached. The 
beta particle is a high velocity electron 
and the gamma ray is a quantum. 

The gamma ray absorption coefficient 
varies from one substance’ to another. 
The three methods of gan. . ray ab- 
sorption by matter are the Compton 
effect, the photoelectric effect, and pair 
formation. (A detailed discussion is pre- 
sented.) 

Radium is hermetically~ sealed in a 
small silver capsule to give a constant 
gamma ray source. The old curie is one 
gram of Radium in equilibrium with 
Radon. The new curie is 3.7'X 10 dis- 
integrations per second. 

Lead absorbs gamma rays by the pair 
formation method and in turn gives off 
secondary rays. For this reason a thin 
sheet of lead will serve as an intensify- 
ing screen, 

In taking a radiograph four variables 
must be considered. (1) Radium source 
in curies, (2) Radium to film in inches, 
(3) type of film used, (4) thickness of 
material. For instance; 200 mg. of Ra- 


dium, at a Radium to film distance of 
10 inches, using Eastman type “K” film 
with 1 inch of carbon steel would take 
six minutes. 

The Effect of Altitude on C, and Cs 
Blending Calculation, by N. B. Haskell 
and J. A. Redinger, The Texas Com- 
pany, Port Arthur, Texas, described the 
effect of atmospheric pressure, or alti- 
tude, on calculations of the front end 
volatility of gasoline blends is associated 
witn the response of gasoline fractions 
of varying composition to the ASTM 
Distillation procedure and the subse- 
quent conversion of the distillation data 
from the recovered to the evaporated 
basis. An appartus has been devised 
which permits ASTM distillation tests 
to be conducted at any point at the at- 
mospheric pressure of other locations. 
Necessary modifications to test proce- 
dure to improve reproducibility are de- 
scribed. A series of 16 blends contain- 
ing from 0 to 30 percent Cs; component 
and 0 to 15 percent C, component was 
prepared and distilled at four pressures 
from 600 to 780 millimeters of mercury. 
From these data were developed the 
effect of atmospheric pressure and com- 
position on distillation loss. The Syd- 
ney Young equation used for converting 
distillation data to other barometric pres- 
sures may be erroneous up to the 20 
percent point because most of the loss 
occurs after reaching the initial boiling 
point. Existing correlations for the cal- 
culation of front end volatility of C, and 
C; blends are revised to incorporate the 
effect of barometric pressure. 

Vapor Pressure Studies of Hydrogen 
Bromide-Ailuminum Bromide-Hydrocar- 
bon Systems, by E. R. Boedeker, R. J. 
Herold, and A. G. Oblad, Magnolia Pe- 
troleum Company, Dallas, stated that 
during the course of investigations re- 
lating to the isomerization of straight- 
chain paraffin hydrocarbons in the pres- 
ence of aluminum bromide catalyst and 
hydrogen bromide promoter, it was 
deemed of interest to investigate the 
systems aluminum  bromide-hydrogen 
bromide-hydrocarbon. 

Throughout the literature pertaining 
to aluminum halide catalysis reference 
has been made repeatedly to the com- 
pound HalX, as the active complex. 
However, serious questions have been 
raised as to the existence of such com- 
pounds. 

The purpose of the present work was 
(1) to ascertain whether the compound, 
HalX,4, was capable of existence at tem- 
peratures of 0-30° C., and (2) to obtain 
vapor-liquid equilibrium measurements 
in the above mentioned systems. These 
problems were investigated by a series 
of vapor pressure measurements. 

The solubility of aluminum bromide 
in n-hexane was measured from 30° C. 
tc the melting point of the solute. The 
solubility of aluminum bromide in n- 
hexane is considerably less than the ideal 
solubility but is slightly greater than in 
n-butane. 

The solubility of hydrogen bromide in 
both n-butane and n-hexane was deter- 
mined. In both cases the hydrogen bro- 
mide solubility is less than the ideal 
solubility and is greater in n-hexane 
than in n-butane. 

When the solubility of hydrogen bro- 
mide in hydrocarbon solutions of alum- 
inum bromide was determined, the solu- 
bility was found to be less than in the 
pure hydrocarbon. 

These results show that over the range 
of temperatures and pressures studied, 
the compound, HalBr, does not exist 
6r has so high a dissociation pressure 
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as to be impossible to measure with 
the present system. 

Rotation Speed in Continuous Rotary 
Filter Operation, by E. J. Reeves, Mag- 
nola Petroleum Company, Beaumont, 
developed the general equations for 
batch filtrations into relationship be- 
tween filtrate volume and drum rotation 
speed in continuous rotary filter opera- 
tions. Data are presented which indicate 
excellent agreement between calculated 
and observed capacity gains resulting 
from increased rotation speeds. 

Equations are developed, also, for 
processing stocks which have low solid 
content. These relationships show that 
filter output is constant for a given cake 
thickness irrespective of the method 
used to maintain this thickness, i.e., re- 
circulation of solids or reduction in ro- 
tation speed. 


Mass Spectrometric Analysis 


A Sample Entering System for Mass 
Spectrometric Analysis. Mass Spectra 
of Ten Aromatic Hydrocarbons, by S. 
E. J. Johnsen, Monsanto Chemical Com- 
pany, Texas City, described a vacuum 
system which has been used successfully 
as a sample handling system in the 
mass spectrometric analysis of hydro- 
carbons up to the Cu members. Some 
use is made of sintered glass discs in 
contact with mercury as convenient 
greasless valves. The rate of pump ou 
of heavy hydrocarbon vapors is given 
for three hydrocarbons. A modified form 
of the “Pearson” magnifying manometer 
is used in the system for measuring 
small pressures accurately. The partial 
cracking patterns (mass spectra) of di- 
ethyltoluene, diethylbenzene, ethyltolu- 
ene, isopropylbenzene, isopropenylben- 
zene, ethylbenzene, orthoxylene, styrene, 
toluene and benzene are also given. 

In the Determination of Elemental 
Sulfur in Aromatic Hydrocarbons, by 
R. E. Lacombe, H. E. Morris, and W 
H. Lane, Monsanto Chemical Company, 
Texas City, stated that the unreliability 
of the lamp method for the quantitative 
determination of elemental sulfur in hy- 
drocarbons has been verified. For com- 
bined forms of sulfur, a study has been 
made in which certain variables of the 
method were investigated using a tur- 
bidimetric procedure for determination 
of SO,= in the absorbing solution. The 
method was improved by substituting 
Pyrex glass-wool wicks for the usual 
cotton ones. 

A new, rapid, volumetric method for 
determining elemental sulfur, in the 
range from 0.1 to 20 percent in aromatic 
hydrocarbons dependent on the reaction, 
S+Na:SO;—Na:S:0s, is described. Data 
are presented to demonstrate the accu- 
racy of this method. 

Organic Fluorine Compounds, by Er- 
nest M. Hodnett, Oklahoma Agricul- 
tural and Mechanical College, Stillwater, 
related that for almost a century or- 
ganic fluorides were considered to be 
highly unstable, and sometimes even 
dangerous laboratory curiosities. Re- 
cently it has been disclosed that dur- 
ing World War II many polyfluoro 
compounds were prepared and their 
properties investigated. These com- 
pounds are ordinarily prepared by: (1) 
action of silver (II) fluoride or cobalt 
(III) fluoride on hydrocarbons; (2) re- 
placement of chlorine atoms by means 
of anhydrous hydrogen fluoride at ele- 
vated temperatures and pressures and 
with the aid of catalysts; and (3) re- 


placement of chlorine atoms by means 
of antimony (III) fluoride. The first 
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method can be used more easily now 
that fluorine is available in tanks. The 
second method is adaptable to large- 
scale, continuous processes. The third 
method can be used in any laboratory 
with ordinary glass equipment. 

The polyfluoro compounds containing 
at least two fluorine atoms on one car- 
bon possess interesting physical prop- 
erties; even highly fluorinated hydrocar- 
bons have relatively low melting points 
and boiling points and high stability to 
heat. The fluorinated hydrocarbons are 
chemically inert, being non - corrosive 
and resistant to ordinary hydrolyzing 
agents. These properties will make the 
polyfluoro organic compounds valuable 
as coolants, refrigerants, hydraulic fluids, 
boiler liquids, lubricating oils, plastic 
intermediates, etc. The field of fluorine 
chemistry is largely unexplored and of- 
fers many opportunities for profitable 
study. 

Friday afternoon, at a joint symposium 
with the Texas Academy of Science, 
several papers of general interest were 
read. E. DeGolyer presented “100 Years 
of Geology,” while W. R. Woolrich pre- 

nted “100 Years of Mechanical Re- 
rigeration,” E. P. Schock “Development 
of Chemistry in the South,” and S. W. 
Geyser “Fifty Years of Biology in 
Texas.” 

Friday evening a banquet was given 
in conjunction with The Texas Academy 
of Science. George Willard Watt, The 
University of Texas, spoke on the sub- 
ject “Chemical Implications of Nuclear 
Energy,” and Robert John Little spoke 
on the parallel subject, “Physical Impli- 
cations of Nuclear Energy.” 


Chemical Society Holds 
Distillation Symposium 


Distillation was the general theme of 
the thirteenth annual chemical engineer- 
ing symposium of the American Chemi- 
cal Society at Pittsburgh on December 
30 and 31. Sponsored by the society’s 
Division of Industrial Engineering 
Chemistry, of which Francis J. Curtis 
is chairman, the meeting was held at 
Mellon Institute for Industrial Research, 
and heard 24 technical papers. 

An address on “The Gaseous Diffu- 
sion Process for Separation of Uranium 
Isotopes” was given at a dinner Decem- 
ber 30, by Dr. Manson Benedict, who 
supervised the designing of the atomic 
bomb project’s gaseous diffusion plant, 
and at present is director of process de- 
velopment of Hydrocarbon Research, 
Inc., New York. 

Dr. Curtis and Dr. Edward R. Weid- 
lein, director of the Mellon Institute 
and honorary chairman of the sympo- 
sium, addressed the opening session, at 
which Dr. John R. Bowman of the 
Mellon Institute presided. 

‘A general review of recent progress 
in distillation was given by T. J. Walsh 
of The Standard Oil Company (Ohio), 
Cleveland. Others who presented reports 
at the initial session were K. C. D. Hick- 
man of Distillation Products, Inc.; Ed- 
mond S. Perry and Robert E. -Fuguitt, 
also of Distillation Products, and Fred- 
erick E, Williams of the Hercules Pow- 
der Company. 

Dr. Joseph C. Elgin of Princeton Uni- 
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versity, chairman of the. symposium 
committee, presided Monday afternoon, 
when the following presented papers: 
F, W. Melpolder and C. W. Heading- 
ton of The Atlantic Refining Company, 
Philadelphia; Howard S. Gardner, 
Ralph E. Pike. Warren E. Winsche and 
William J. Urbon, Massachusetts Insti- 
tute of Technology and University of 
Rochester; Donald W. Deed and Thom- 
as B. Drew, Columbia University; 
Charles B. Willingham, Vincent A. Sed- 
lak, James W. Westhaver and ‘Fred- 
erick D. Rossini, National Bureau of 
Standards, and Arthur Rose, Pennsyl- 
vania State College. 

Presiding on Tuesday morning was 
Dr. E. W. Thiele of Standard Oil Com- 
pany (Indiana). Those who gave re- 
ports at this session were: M. R. Fenske 
and C.’S. Carlson, Standard Oil De- 
velopment Company; Dorothy Quiggle, 
Pennsylvania State College; John Gris- 
wold, E. Il. du Pont de Nemours & 
Company; J. W. Morris, University of 
Texas; ‘f. S. Mertes, J. A. Gerster and 
A. P. Colburn, University of Delaware; 
C. K. Buell and R. G. Boatright, Phil- 
lips Petroleum Company, and Dr. Bow- 
man and R. C, Briant, Mellon Institute. 

Authors of papers heard at the final 
session Tuesday afternoon, at which Dr. 
W. L. McCabe of the Carnegie Institute 
of Technology presided were: J. A. 
Weedman and B. F. Dodge, Yale Uni- 
versity; Walter E. Lobo and Brymer 
Williams, M. W. Kellogg Company; 
J. G. Aston, Pennesylnavia State Col- 
lege; Wolcott Dennis, Air Reduction 
Company; Dudley A. Williams; H. O. 
McMahon, Arthur D. Little, Inc.; W. S. 
Forsythe, T. G. Stack, J. E. Wolf and 
A. L. Conn, Standard Oil Company (In- 
diana); Whiting; John Griswold, E, I. 
du Pont de Nemours & Company; and 
P. B. Stewart, University of Texas. 

Also presented,. by title, were papers 
by Arthur Rose, Pennsylvania State 
College; James A. Davies, The Texas 
Company, and Dr. Bowman. 


Automotive Engineers 
Discuss Fuels and Rubber 


The annual. meeting of the Society of 
Automotive Engineers at Detroit Janu- 
ary 6-10 had betore it papers covering a 
variety of material important to engi- 
neers and designers concerned with air- 
craft, diesel engines, fuels and _ lubri- 
cants, passenger cars, tractors, trucks, 
and busses. Papers especially interesting 
to petroleum refining industry include: 

\ Discussion of Antiknock Perform- 
ance Related to ASTM and Research 
Octane Numbers and the Development 
of Optimum Fuel-Engine Relationships, 
presented by Errol J. Gay and Henry 
l. Mueller, of Technical Service De- 
partment, Ethyl Corporation. 

Methods of Using Mean Specific 
Heats to Calculate the Thermo-Dynamic 
characteristics of the working media of 
gas-turbine powerplants, presented by 
Newman A. Hall of United Aircraft Cor- 
poration, East Hartford, Connecticut. 
Dr. Hall also presented newly devel- 
oped charts showing mean specific heats 
of air, with correction factors for water 
vapor, fuel vapor, and products of com- 
bustion. 

“Americans should make their own 
rubber,” asserted J. E. Hale of The 
Firestone Tire and Rubber Company. 
He said that further technical develop- 
ment will produce tires, tubes, and other’ 


rubber goods equal or superior to those 
made from natural rubber, and insisted 
that wartime synthetic-rubber plants 
should be placed in operation under 
American commercial control to avoid 
price fluctuations and to insure inde- 
pendence from foreign natural rubber. 

Mutual Adaptation of Fuels and En- 
gines was the subject of a discussion by 
S. D. Heron, consulting engineer, New 
York, who stated that satisfactory per- 
formance is dependent on technical co- 
operation between the aircraft power 
plant, steel, and petroleum industries. 

J. G. Moxey, Jr., of Sun Oil Com- 
pany, Marcus Hook, Pennsylvania, 
warned that as a result of the wider 
use of catalytic cracking in the refining 
of moter fuels, the trend is toward lower 
volatilities, and engine manufacturers 


should expect and prepare for some dif- 


ficulties with starting in-cold weather. 
Election of C. E. Frudden, of the 
Tractor Division, Allis-Chalmers Manu- 
facturing Company, Milwaukee, as the 
1947 president of the Society of Auto- 
motive Engineers was announced at the 
business session held January 7. Frud- 
den succeeds L. Ray Buckendale, of 
Timkin-Detroit Axle Company. 


Thomas President-Elect of 
American Chemical Society 


Dr. Charles A. Thomas, vice president 
and technical director of Monsanto 
Chemical Cémpany, St. Louis, and proj- 
ect director of the Monsanto-operated 
Clinton Laboratories at- Oak Ridge, 
Tennessee, has been elected president of 
the American Chemical Society for 
1948. 

Dr. Thomas became president-elect of 
the society on January 1, 1947, when 
Professor W:; Albert Noyes, Jr., chair- 
man of the chemistry department of the 
University of Rochester, became presi- 
dent, succeeding Bradley Dewey. Dr. 
Thomas was chosen by the society’s 
council from four nominees receiving the 
largest number of votes in a national 
mail ballot of the society’s 48,000 mem- 
bers. 

A member of the scientific panel of 
the United Nations Atomic Energy 


DR. CHARLES A. THOMAS 


Petroleum Refiner—V ol. 26, No. 1 











Jas 





=a 7 ee 


eo 
i= 


t 


O 














There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request. 


NAS 





No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 

Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


ENGINEERING COMPANY 
324 WILSON, SO. NORWALK, CONN. 
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HER E’S what you've been 
waiting for: The Oakite 
“gg” Digest. Check through 
your copy soon. You'll find 88 
shortcuts to maintenance- 
cleaning and descaling tasks 
that you come up against from 
time to time in every phase of 
the petroleum industry. 


CHORES MADE EASIER! 


This handy Digest shows how 
specialized Oakite materials 
and methods can help you 
save time and money on such 
jobs as cleaning bubble tow- 
ers; reconditioning drums and 
barrels; descaling compres- 
sors; removing hard accumu- 
lations from flame arrester 
valve plates; cleaning tank in- 
teriors; paint-stripping; floor 
cleaning and the like. 


JUST POSTCARD-IN! 


With this valuable informa- 
tion at your fingertips we 
believe that you can quickly 
restore all your equipment to 
peak operating efficiency .. . 
help maintain production at 
record levels. Send for your 
copy TODAY! No obligation, 
naturally! 


OAKITE PRODUCTS, INC. 
508 Thames Street, NEW YORK 6, N.Y. 


Techascal Representatives in Principal Cities of U. S. & Canada 





Specialized Industrial Cleaning 


MATERIALS ©. METHODS © SERVICE 
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Commission, Dr. Thomas is one of the 
five co-authors of the Acheson-Lilien- 
thal report on international control of 
nuclear power which was prepared for 
the Secretary of State’s Committee on 
Atomic Energy early this year. During 
World War II, he was an active par- 
ticipant in the development of the 
automic bomb, and in the production of 
catapult rockets to get American mod- 
els of German robot bombs into the air. 

In addition to his close association 
with nuclear research, Dr. Thomas has 
been active in peacetime investigations 
of far-reaching industrial and scientific 
importance, including the development 
of Ethyl gasoline and the extraction of 
bromine from sea water. 

Dr. Thomas was graduated from 
Transylvania College, Lexington, Ken- 
tucky, with the degree of bachelor of 
arts in 1920. He received the master of 
science degree from Massachusetts In- 
stitute of Technology in 1924, and the 
doctor of science degree from Transyl- 
vania in 1933. 

In 1923 he joined General Motors 
Research Corporation as a_ research 
chemist at Dayton, Ohio, participating 
in studies which resulted in the discov- 
ery of tetraethyl lead as an antiknock 
agent in motor fuels, and in the recovery 
for the first time in history of minerals 
from the ocean. 

Later, he became a research chemist 
on the staff of the Ethyl Gasoline Cor- 
poration. In 1926, with Dr. Carroll A. 
Hochwalt, he established the Thomas 
and Hochwalt Laboratories at Dayton, 
specializing in consulting research work 
for industrial organizations. In 1936, the 
laboratories were acquired by the Mon- 
santo Chemical Company and Dr. 
Thomas became central research direc- 
tor of the company, with Dr. Hochwalt 
as associate director. 

During this period Dr. Thomas also 
served for a time as vice president in 
charge of research of Sharples Corpora- 
tion. His work for Monsanto was con- 
cerned chiefly with synthetic resins from 
petroleum hydrocarbons, the formation 
of diolefins, olefins and aromatics by 
the pyrolysis of hydrocarbons, plastics, 
and the synthesis of various aliphatic 
compounds. 

In April, 1945, Dr. Thomas became 
vice president of Monsanto, and in Sep- 
tember of that year he was named tech- 
nical director of, the company and a 
member of its four-man executive com- 
mittee. 

During World War II, Dr. Thomas 
had charge of the final purification and 
metallurgy of plutonium, element 94, for 
use in atomic bombs. The Clinton Labo- 
ratories at Oak Ridge, where chemists 
and physicists produced the first expe- 
rimental quantities of plutonium, were 
nlaced under his general direction on 
July 1, 1945. After the war, Dr. Thomas 
continued in charge of the laboratories 
as work was begun on the conversion 
of atomic energy to peacetime uses. 

Dr. Thomas was awarded the Medal 
of Merit by Secretary of War Robert 
P. Patterson last March for his work 
on the bomb project. 

Author of numerous scientific papers 
and holder of several patents in the 
United States and abroad, most of them 
in the field of organic chemistry, Dr. 


Thomas wrote a monograph on “An- 
hydrous Aluminum Chloride in Organic 
Chemistry” which became a standard 
work in that field. 

He has been a director-at-large of the 
American Chemical Society since 1942 
and was chairman of its Dayton Section 
from 1930 to 1932. He is a member of 
the board of editors of the American 
Chemical Society Monographs. He is a 
fellow of the American Association for 
the Advancement of Science, the Ameri- 
can Institute of Chemists, and the 
Chemical Society of London; a direcior 
of the board of governors of the Na- 
tional Farm Chemurgic Council, and a 
member of the American Institute of 
Chemical Engineers and Alpha Chi 
Sigma. 


CNGA Will Discuss Process 
Control at February Meeting 


Automatic control of light-hydrocar- 
bon processing equipment producing 
closely-fractionated products will be dis- 
cussed at the February meeting of Cal- 
ifornia Natural Gasoline Association. 
Processes to be discussed by E. H. 
Reynolds, William Troutman and Gor- 
don Lawn of Richfield Oil Corporation, 
will vary from single-column processes 
operated for production of a constant- 
vapor-pressure bottoms product to mul- 
tiple-column processes operated for pro- 
duction of pure hydrocarbons and nar- 
row-boiling-range cuts. The authors will 
present their opinions upon such impor- 
tant problems as selection of the con- 
trolled variables, selection of locations 
for measuring the controlled variables, 
and determination of throttling range 
and automatic reset settings. 

The meeting will be held at Rio 
Hondo Golf Club, on Thursday, Febru- 
ary 6, at 6 p.m. 


AP! Public-Relations 
Program Goes Into Action 


Activity of the public-relations pro- 
gram for the petroleum industry got 
underway in December, when the public- 
relations committee of the American Pe- 
troleum Institute held its first meeting 
as an enlarged group of which John M. 
Lovejoy, Seaboard Oil Company, is 
chairman. This committee reviewed and 
approved the operating plan of the ad- 
visory sub-committee on public relations, 
which was designated as the operating 
committee with Robert T. Haslam, 
Standard Oil Company (New Jersey), 
chairman; Franklyn Waltman, Sun Oil 
Company, and Ralph Champlin, Ethyl 
Corporation, vice chairmen. 

Other members of this committee are: 
J. L. Dupree, 405 Lexington Avenue, 
New York; H. L. Curtis, Shell Oil Com- 
pany, New York; George H. Freyer- 
muth, Standard Oil Company (New Jer- 
sey), New York; Don E. Gilman, West- 
ern Oil & Gas Association, Los Angeles; 
W. R. Huber, Gulf Oil Corporation, 
Pittsburgh; C. R. Musgrave, Phillips 
Petroleum Company, Bartlesville; Con- 
ger Reynolds, Standard Oil Company 
(Indiana), Chicago; Richard Rollins, 
The Atlantic Refining Company, Phila- 
delphia; Haines Finnell, Union Oil Com- 
pany, Los Angeles; Merle Thorpe, Cities 
Service Oil Company, New York; Edgar 
A. Waite, Standard Oil Company of 
California,, San Francisco; Douglas 
Campbell, The Pure Oil Company, Chi- 
cago; John Wieland, The Standard Oil 
Company (Ohio), Cleveland. 

The Fred Eldean Organization, public- 
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Planning to Install 
Unit Substations? 


ie will pay you to check Standard Prefabritated Unit Sub- 
station Equipment offered by Allis-Chalmers. It provides 
greater interchangeability and flexibility when future changes 
are necessitated . . . and is lower in original cost . . . can 
be replaced more quickly if any elements are damaged. 


OUTDOOR OR INDOOR UNIT SUBS? 


Weather-proof construction is available in Allis-Chalmers 
Prefabricated Unit Subs. Outdoor installations allow use of 
lower cost oil-filled transformers . . . savings of valuable 
floor space . . . eliminate unfavorable ambient temperature 
conditions. indoor installations do not require excessively 
long secondary cable runs . . . are easier to inspect, operate 
and maintain. Either way, Allis-Chalmers has a standard 
Unit Sub to do the job. 


HOW ABOUT LOAD ELEMENTS? 


Lighting load is often overlooked because in many plants 
it is a relatively small item. If lighting load is heavy — 
comparable to motor load — a separate sub-station may be 


‘advisable for its dependability. Allowance for load growth 
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is another important factor to consider. Large increases of 
course, need not be considered because they naturally call 
for their own load center unit sub. Small increases are taken 
care of by using standard size transformers of the closest 
larger rating. 


MANY CONSIDERATIONS GOVERN 
UNIT SUB SELECTION! 


Are the transformers you are considering the proper size? 
Will the high voltage protection planned be adequate? Is 
the high and low voltage selected best for you? 


To simplify Unit Substation Planning Allis-Chalmers is 
offering a Check List Bulletin B6325 which contains up-to- 
the-minute information which will help you to double-check 
your preliminary unit substation planning. Send for your 
free copy today. 


Get Dependable 


Circuit Protection! 


EAVY CURRENT 7 r 

SURGES can easily 4} | aw) 
damage your generating ~) %\ 7 
and transmission ye aS 
unless they are adequately 
protected. Allis-Chalmers 
Air Blast, Magnetic Air and 
Oil circuit breakers interrupt 
short circuits fast . . . pro- 
vide complete protection 
with a minimum of cost and 
trouble. 








Constant research in 
Allis-Chalmers modern 
high voltage laboratories 
have resulted in a complete | 
line of circuit breakers de- 
signed to give you greater dependability and longer life. If 
you have a switching problem anywhere within the range of 
15,000 to 2,500,000 kva, interrupting capacity, there's an 
Allis-Chalmers circuit breaker designed to do the job. You 
can get expert advice on any switching problem by calling 
your nearby Allis-Chalmers Sales Office, or by writing direct 
to ALLIS-CHALMERS, MILWAUKEE 1, WISCONSIN. 
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One of two MURRAY multistage steam turbines, designed to 
deliver 685 horsepower on steam at 110 pounds and exhausting 
to 26% inches Hg vacuum, furnished to drive high speed 
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centrifugal com- 
pressors for re- 
frigeration in one 
of the most prom- 
inent Southern 


MULTISTAGE Hotels. A _ third 

unit has recently 

STEAM TURBINES °°" :*'2=¢ 

Equipment in- 

cludes variable 

* * * wk . speed oil relay 

governor, trip and 

throttle valve, strainer surrounding the double seated balanced 
governor valve, and force feed lubrication. 

The complete MURRAY line of steam turbines includes all 

variations of mechanical drives, and turbine generator sets up 


to and including 3000 KW rating. 
Sales Representatives for Murray products are located in all 


principal cities. 





BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quorters of a Century 
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relations counsel, will manage the cam- 
paign under direction of the operating 
committee. 

Organization in the field got under 
way through the selection of five tem- 
porary organizing committees, which are 
to serve in perfecting permanent or- 
ganizations. Chairmen of these organiz- 
ing committees are: Robert H. Colley, 
The Atlantic Refining Company, Phila- 
delphia; L. S. Wescoat, The Pure Oil 
Company, Chicago; Jake L. Hamon, Cox 
& Hamon, Dallas; W. H. Ferguson, 
Continental Oil Company, Denver; Reese 
H. Taylor, Union Oil Company, Los 
Angeles. 

In his letter to these chairmen Love- 
joy said that in each district the perma- 
nent organization should be large enough 
so that every phase of the industry and 
related groups, such as natural gas, 
natural gasoline and suppliers, may be 
represented. As to workings of the pro- 
gram, he added: 

“The committee set-up will be a two- 
way street. The public relations com- 
mittee, which will direct the program 
under the chairmanship of R. T. Haslam, 
will supply material, facts, and ideas: to 
the district committees and in turn ob- 
tain ideas and inspiration from the 
district committees.” 

He cited results of the nation-wide 
poll as evidence of the need for a public- 
relations program, saying: 

“We feel that the first step in our 
program is to show the oil industry itself 
the need for a public-relations program. 
We are advised that the results of the 
public-opinion survey recently concluded 
will be available for distribution with the 
next month or six weeks. As you know, 
the survey indicates that more than 
one third of the people of the United 
States believe the oil industry to be 
monopolistic in nature and that 57 per- 
cent are willing to believe that prices 
for our products are not representative 
of the free competitive market which 
actually exists. It seems to us that this 
alone is sufficient reason for the industry 
to make a serious attempt to correct this 
misconception. The second step in the 
program is to reach the public with the 
proper story of our stewardship of this 
great industry. This can not be done 
effectively without the support of the 
thousands of companies and individuals 
directly engaged in the industry.” 


Restrictions Removed 
On Tetraethyl Lead 


Although restrictions on the produc- 
tion and use of tetraethyl lead were re- 
moved last month, short supply brought 
this analysis of the situation from Earle 
W. Webb, president of Ethyl Corpora- 
tion: 

“During the period of governmental 
controls, inventories of metallic lead and 
tetraethyl lead in our manufacturing 
plants have been necessarily reduced to 
rock bottom. Metallic lead is still short. 
It will be necessary to obtain increased 
supplies of it before we can assure our 
custonters of all the antiknock compound 
they will want. We shall do our utmost 
to secure enough lead to meet these 
requirements as quickly as possible. In 
the meantime, any sudden increase in 
orders will be unfortunate.” 
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O: all the unique improvements 
featured in the new Foxboro Dynalog Controller, 
the Dynapoise Balancing Unit is by far the most 
revolutionary. It is the heart of the Dynalog prin- 
ciple ... providing electrical movement and step- 
less balancing in their simplest possible forms. 
Only motions of small magnitude are involved. 
There are no complicated, or delicate mechan- 
isms to wear or get out of order. The unit is 
ruggedly constructed and thoroughly protected. 


The new Foxboro Dynalog Controller offers 
the proven advantages of both the Foxboro 





DYNAPOISE DRIVE 


--- AND HERE’S THE MEASURING 
UNIT THAT PRODUCES IT 


Dynalog Recorder and the new M-40 Controller. 
It has the absolutely continuous sensitivity and 
instantaneous response of the Dynalog principle 
plus the dependably-accurate control feature of 
Permaligned Construction found in the M-40 
Controller. 


Investigate the advantages of this Dynalog 
Electronic Controller for processes in your plant. 
Resistance bulb controllers are available now 
... thermocouple type, soon. Write for Bulletin 
397. The Foxboro Company, 74 Neponset Ave., 
Foxboro, Mass., U. S. A. 





A — STEPLESS BALANCING CAPACITOR ancing. No rotating motor with reducing 


. a simple, rotating variable air ca- 
pacitor provides friction-free, completely 
continuous balancing. No slidewire — no 
moving or intermittent contacts. 


High Sensitivity . . . permanent positive 
balancing action on bridge unbalances 
of less than 15 micrp-volts. 


B — DYNAPOISE DRIVE . . . a powerful, 
poised, double-solenoid type device, di- 
rectly coupled to balancing capacitor, 
moving only when instrument is rebal- 


gears. No brushes or bearings. 


The Dynapoise drive with its short stroke 
eliminates mechanical reduction and per- 
mits instantaneous response to changes 
in measured variable. No fast-moving 
parts to stop and start. Only six moving 
parts including all linkage and pen arm. 
Each solenoid core has 3 ball bearings at 


the bottom to minimize friction with sides. 


HIGH BALANCING SPEED .. . 3 seconds 
for full travel of pen or pointer. 
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SCIENCE AND TECHNOLOGY 


ABSTRACTS 


prepared in cooperation with 
PETROLEUM REFINER 


. by 
THE LESLIE LABORATORIES 


Traver Road, Ann Arbor, Michigan 
under supervision of 
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journals are not included. 


cost by the Laboratories. 





The abstracts here presented are selected from the current 
literature of science and technology to afford reference to 
fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade 


Photostat copies of original articles will be supplied at cost 
by The Leslie Laboratories. Complete or limited bibliographies 
covering special topics by title, by abstracts, or in complete 
manuscript, will also-be prepared and furnished at reasonable 











Fundamental Physical and Chemical Data 





The Thermodynamics of Styrene and 
Its Methyl Derivatives. CHartes W. 
BECKETT AND KENNETH S. Pitzer. Jour 
Amer. Chem. Soc., 68 (1946) pp. 2213-14. 

Details were given in a preceding pa- 
per that are necessary to calculate the 
thermodynamic properties of styrene in 
the perfect-gas state. The authors calcu- 
late the thermodynamic properties of 
styrenes and present the results in tabu- 
lar form. The heat of dehydrogenation 
of ethylbenzene to styrene is also calcu- 
lated. The thermodynamic functions of 
some of the methyl styrenes were esti- 
mated by the method of increments, and 
the results. of these calculations are also 
given in tabular form. 


The Heat Capacity, Heats of Fusion 
and Vaporization, Vapor Pressure, En- 
tropy, Vibration Frequencies and Bar- 
rier to Internal Rotation of Styrene. 
KennetH S. Pitzer, Lester GuTTMAN 
AND Epcar G. Westrum, Jr. Jour. Amer. 
Chem. Soc., 68, (1946) pp. 2209-12. 

Styrene is one of the most important 
polymerizing monomers and its funda- 
mental thermodynamic properties are of 
considerable importance. The authors 
have published a preliminary summary 
on this subject. The directly measured 
data are presented in detail in the pres- 
ent paper. The heat capacity of solid and 
liquid styrene was measured from 14 to 
300° K. and the heat of fusion found to 


be 2617 cal./mole at 242.47° K. (the 
melting point), The vapor pressure was 
measured from 0 to 60° and from it the 
heat of vaporization was calculated as 
10,500 cal./mole at 25° C. The entropy 
at 298.16° K. was calculated as 56.78 
cal./deg. mole for the liquid and 82.48 
cal./deg. mole for the hypothetical ideal 
gas at | atmosphere. An assignment of 
the vibration frequencies was made and 
the entropy calculated from statistical 
mechanics. It was necessary to assume 
a 2200 cal./mole potential barrier to ob- 
tain agreement with the experimental 
value. The meaning of this barrier in 
terms of conjugation or resonance en- 
ergy is discussed. 


The Dipole Moment of 1-Nitrobutane. 
Joun G. Mitten AND Henry S. ANGEL. 
Jour. Amer. Chem. Soc., 68 (1946) p. 2358. 


The values of the dipole moments of 
the nitroparaffins in solution are impor- 
tant reference standards for the estima- 
tion of the effect of resonance in nitro- 
compounds that cannot be studied in the 
gaseous state. Such data as are available 
are reviewed. Wide variations in the re- 
ported values led the authors to measure 
the dipole moment of 1-nitrobutane, 
using benzene as solvent in order to 
conform with previous work. The value 
of the moment at 25° C. is 3.40 = 0.01 D. 
The authors believe from a study of all 
available data that 3.4 D is the correct 
figure for the solution value of the nitro- 
group moment in these compounds. 





Manufacture: Processes and Plant 





Gasoline Loss Control and Molecular 
Weight Determinations. H. G. Koeroep. 
Jour. The Institute of Petroleum, 32 
(1946) 529-74. 

All handling of gasoline during refin- 
ing, storage, transport, or distribution 
causes losses that may be small or large, 
depending upon the method of handling, 
the quality of the gasoline, and the effi- 
ciency of control. The author believes 
that if the loss does not exceed 1.5 per- 
cent it can be considered normal for 
proper equipment that is carefully used. 
Loss through waste and negligence are 
considered to be the most conspicuous. 
Losses resulting from changes in tem- 
perature are considered. Loss through 
evaporation is by far the largest and 
most difficult to overcome. Analyses of 
hydrocarbon vapors expelled from tanks 
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is given and methods of analysis for 
quickly ascertaining the gasoline-vapor 
content in an air-gasoline mixture are 
considered. The apparatus and procedure 
is described in some detail. Examples 
are given showing the application of the 
methods of analysis presented. The fill- 
ing of tank cars is taken as a good ex- 
ample. Filling and breathing losses are 
considered in some detail. Phenomena 
occurring in the use of a typical tank 
are discussed and data are given. The 
measurements of tank temperatures is 
considered and procedures for combat- 
ting breathing losses are discussed. 


‘The Production of Lubricating Oils 
from the Olefines Produced in the 
Fischer-Tropsch Synthesis. D. Ga.t. 
Jour. Soc. Chem. Ind., 65 (1946) pp. 185-9. 

Since 1933 considerable attention has 


, 


been paid in Germany to the possibility 
of producing lubricating oils by the poly- 
merization of olefines found in (or pre- 
pared from) the primary products of 
the hydrocarbon synthesis process of 
Fischer-Tropsch. The author studied the 
preparation of lubricating oils by the 
AICls polymerization of the olefines pres- 
ent in the primary product obtained by 
atmospheric pressure synthesis from car- 
ban monoxide and hydrogen in the ratio 
1:2 over a cobalt catalyst. The effect of 
varying temperature, catalyst and _ boil- 
ing range of the starting material on the 
reaction and its products is’ described. 
The oils obtained possess properties that 
approximate to the requirements of the 
Air Ministry Specification D.T.D. 109 
for aircraft lubricants in all respects ex- 
cept the increase in viscosity on oxida- 
tion. It was found possible to overcome 
this objection by subjecting the oils toa 
carefully controlled hydrogenation in 
the presence of molybdenum disulphide. 
The data secured in the course of the 
work are presented in some detail in 
tabular and graphical form and:a bibli- 
ography of 17 references is included. 


Azeotropic Purification of Styrene. 
Lioyp Berc, J. M. Harrison, anp C. W. 
Montcomery. Ind. & Eng. Chem. 38 
(1946) pp. 1149-52. 


Styrene usually is manufactured by 
the dehydrogenation of ethylbenzene. 
‘ields per pass of styrene are reported 
from 30 to 80 percent. Partial conversion 
does not represent a loss for styrene can 
be readily separated from ethylbenzene 
and the latter recovered for recycling. 
The separation of styrene from ethyl- 





Chemicals Wanted 


1,1,3-Trichloro-2-methyl-1-propene 
| 1,1,1,2,3-Pentachloroisobutane 
| 1,1,2,3-Tetrachloroisobutane 
| oO-Nitrobenzene sulfonic acid 
| Di-o-tolyl zinc 
3- Chlorotetrahydrofuran 
2,2 2’,2”-Tripyridyl 
2-Dimethyl-1,3-propylene glycol 
2: “Hy droxy isovaleric acid 
Behenolic acid 
Stearolic acid 
3-Amino-2,4-dimethylbenzoic acid 
Cyclobutadiene 
2-Methyl-1,3-propylene glycol 
| 1,3-Pentanediol 
| 2-Methyl-1,2-butylene glycol 
| 2-Methyl-1,3-butylene glycol 
Tetrabrom-o-xylene 
2-Hexen-l-ol 
3-Hexen-l-ol 
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‘| CONTROLLER 


Cuts Panel Board Size to '/, 








y ALL THESE ADVANTAGES 


: 1. More Precise Control: Eliminates, or reduces to a 
ie negligible minimum, the time lag in the control cir- 
“ cuit (point of measurement to controller and back to 
_ control valve) because Transet Controller can be at or 
r- very near the point of measurement. 

. 
if This permits most favorable controller sensitivity and 


I- reset rate for process. For example, on one large in- 
1. stallation the substitution of ‘““Transet” permitted con- 


at troller sensitivity to be raised from 5 to 50, and con- . 
3 sequently much closer control resulted. Whereas 

c- with conventional remote pneumatic transmission 

A system when controller-receiver is 300 to 1000 feet 

“ from transmitter, sufficient time lag in the control cir- 

n cuit [600 to 2000 feet] is introduced to require sub- 

e. stantially unfavorable sensitivity and reset rate set- 

“ tings. 


2. Pneumatic Control At Its Best: The simplicity, 
economy and dependability of Taylor Fulscope air- 
» operated controllers are universally recognized. Taylor 
+ “Transet’” Control now extends all of these advantages 





° to remote pneumatic transmission systems. 

3. Field Tested and Time Proven: Not an experi- 

j ment; simply new combinations of various standard 

n Taylor Fulscope control features designed to better 

n serve the needs of the process industries. : 
e 

: 4. Standard Case Construction: Not only conven- 


iently contains controller, transmitter and pneumatic- 
set mechanisms, but also allows ample space for either 
spring-driven or explosion-proof electric chart clock. 





5. Less Expensive Panels and Control Rooms: You 
can put seven of the Transet receiver units in same Indicating Receiver (left). Set Pointer (center). 
space required by two conventional recording receiver- Set Point Adjustment (right) 
controllers (see sketch opposite). This can be a real ; saiteraanesrs in naka 
economy on large installations. 





6. More Convenient for Process Engineers: The #< oF. 
easy-to-read dials on the compact panels enable the ‘Tas I 

process engineer to easily and quickly check all re- nitruments 
lated process variables without having to move all 

over a large control room. MEAN 


ver ACCURACY FIRST 


You will want the full story. Call in your local Taylor 
Field Engineer, or write to Taylor Instrument Companies eo en ae en ee ee 
: Rochester, N. Y., or Toronto, Canada. 
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benzene can be accomplished by the use 
of entrainers such as_ 1-nitropropane, 
the lower aliphatic monobasic acids, a 
number of alcohols of more than two 
carbon atoms, methyl-Cellosolve, or 
water. Entrainers can be recévered by 
phase separation, solvent extraction, and 
pressure rectification. The best entrain- 
ers appear to be intermediate boiling 
compounds, such as isobutanol or 1-nitro- 
propane. Azeotropic methods enhance 
the separation of styrene from ethyl- 
benzene with respect to the quantity of 
styrene fecovered in a given column, or 
with respect to the saving of column 
capacity and heat for any given purity. 
By means of a combination of ordinary 
rectification and azeotropic distillation, 
any hydrocarbon impurity can be re- 
moved from styrene. 


Practical Aspects in Design of Liquid 
Agitators. RicHarp E. CHaAppock. Chemi- 
cal Engineering 53 (1946) pp. 51-4. 


Notwithstanding all that has _ been 
written on the subject of the design 
of agitators for liquids, and mixtures of 
liquids with solids or gases, the subject 
must be regarded still as far from exact. 
Practical experience is necessary in 
many instances to insure a correct de- 
sign without resort to theories or for- 
mulas of doubtful validity. The author 
presents such a system of selection, th.‘ 
has had the benefit of much actual and 
successful use. A diagram is given show- 
ing four types of agitators from which a 
selection can be made in 95 percent of 
the liquid-mixing problems. Small modi- 
fications of these types handle ‘most 
other problems. Agitator impeller types 
are discussed, as well as the power con- 
sumption and design details of agitators. 
\ bibliography of 6 references is in- 
cluded. 


Directory of Materials for the Con- 
struction of Chemical Equipment. 
Chemical Engineering 53 (1946) pp. 
110-19. 


The Directory of Materials for the 
Construction of Chemical Equipment 
comprises part of Chemical Engineer- 
ing’s Twelfth Report on Materials of 
Construction and affords a quick means 
for identifying materials available for 
the construction of process equipment. 


Approximately 600 items are included 
in the listing. Materials are arranged 
alphabetically within each of seven 
classes of material, including metals and 
alloys, carbon and graphite, cement, 
mortar and putty, ceramic materials, 
plastics, rubber and wood. The name of 
the manufacturer of the material is given 
as well as the nominal chemical compo- 
sition. Forms in which the material is 
available are given and the services for 
which it is intended are indicated. 


Chemical Resistance of Constructional 
Metals and Non-Metals. Chemical Engi- 
neering 53 (1946) pp. 120-50. 


The editors of Chemical Engineering 
have compiled a table showing the re- 
sistance of materials to 24 common and 
troublesome chemicals. Some of the im- 
portant applications are indicated for 
which the materials are used. However, 
it is noted that corrosion involves many 
more variables than this or any table 
can possibly take into account. Thus, 
the data presented are not to be con- 
sidered more than an aid in narrowing 
the field of materials that are worth in- 
vestigation in any particular instance. 


Chemical and Heat Resistance of 
Gasket Materials. H. H. DUNKLE AND 
E. C, Fetter, Chemical Engineering, 53 
(1946) pp. 102-9. 

Selection of gaskets . offers special 
problems in material choice as well as 
in type of construction. Resistance to heat 
and corrosion are the two most impor- 
tant of many factors that enter into the 
choosing of a gasket material. The arti- 
cle considers gasket constructions that 
are commonly used in the process indus- 
try. It is sometimes assumed that a ma- 
terial suitably resistant when used as the 
construction material for a heavy re- 
action vessel will also be satisfactory as 
a gasket under the same conditions. Too 
frequently this is not the case. Metallic 
and non-metallic gasket materials are 
considered in some detail. A table sum- 
marizing the chemical resistance of 
gasket materials is presented. Resistance 
of various metallic gaskets and gaskets 
made of asbestos, rubber and miscella- 
neous materials is given for a long list 
of substance against which protection 
is required. 





Chemical Composition and Reactions 





Primary Process in Pyrolysis of Pen- 
tenes. Everett Gortn, A. G. OBLAD, AND 
R. F. Scumuck. Ind. & Eng. Chem. 38 
(1946) pp. 1187-93. 

The authors investigated the pyrolysis 
of pentenes and pentane-pentene mix- 
tures for the production of diolefins in 
an effort to determine the optimum con- 
ditions for the production of dienes. 
Butadiene is the principal diolefin ob- 
tained from the pyrolysis of 1-pentene 
and 2-pentene. Small amounts of 1,3- 
pentadiene are produced at the same 
time in the pyrolysis of 2-pentene. The 
highest yields of butadiene are obtained 
from 2-pentene at 750-800° C. and at 
pressures below 0.2 atmosphere. The 
main side-reaction in the pyrolysis of 
the normal pentenes is cracking to low- 
molecular-weight olefins. Isoprene is the 
principal diolefin from the pyrolysis of 
tertiary pentenes. A small quantity of 
butadiene is produced at the same time. 
The best yields of isoprene are obtained 


by pyrolysis of trimethylene at 800° C. 
The paraffinic components in pentane- 
pentene mixtures do not contribute ap- 
preciably to the production of diolefins 
in the cracking of these mixtures. The 
primary reactions in the decomposition 
of the pentanes were determined by ex- 
trapolation of the experimental results. 
Comparison was made with the re- 
actions predicted by Rice by the free 
radical chain hypothesis. The theory of 
Rice must be modified to account for all 
of the primary reactions observed. 

Ethylbenzene. ALrrep W. FRANCIS AND 
E. Emmet Rew. Ind. & Eng. Chem. 38 
(1946) pp. 1194-1203. 


Ethylbenzene is produced on a large 
scale by the liquid- phase alkylation of 
benzene with ethylene in the presence of 
aluminum chloride. The authors report 
that the ethylation of benzene with 
ethylene has been controlled to give 
yields of monoethylbenzene about 15 
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THAT’S NEVER COMPLETED 











Research never stops at UOP. It’s work 
that’s never completed. For Universal 
chemists and physicists never consider 
any answer as the ultimate. Each for- 
mula, method or process is but a step- 
ping stone to further conquests. 
Perhaps that’s why Universal has been 
so successful in the field of petroleum 
research...why this organization has 
contributed so much to such important 


processes as thermal cracking, catalytic 

















cracking, polymerization, alkylation, 
isomerization, hydrogenation, dehydro- 
genation, and others...why they have been 
successful in developing methods for pro- 
ducing toluene, butadiene, and styrene. 

It’s the reason, too, why the industry 
can, with every confidence, look to 
Universal for continued progress in 
the unceasing job of developing pro- 
cesses to improve the quality and yield 


of petroleum products. 


UNIVERSAL OIL PRODUCTS COMPARY 


General Offices: 310 S. MICHIGAN AVE. oP 


CHICAGO 4, ILLINOIS, U.S.A. 


LABORATORIES: RIVERSIDE, ILLINOIS 
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percent higher than those reported by 


most other investigators at correspond- 


ing mole ratios of the reacting sub- 
stances. Reaction conditions are 100° C. 
and a pressure of 100 to 300 pounds of 
ethylene applied above the catalyst. Un- 
der these conditions the reaction rate is 
increased nearly a hundred fold over 
some industrial processes, so that a con- 
tinuoyis operation is practical. The au- 
thors correlated the yields of ethylben- 
zene as reported in 60 investigations of 
others, and show the relationship of 
mole ratios of reagents to reaction con- 
ditions. These are compared to theo- 
retical curves for multiple-stage re- 


actions with a common reagent. The 
ethylation of benzene takes place at the 
same rate as the ethylation of ethyl- 
benzene and.other partly ethylized ben- 
zenes, although this is contrary to com- 
mon opinion. Some observations can be 
best explained by assuming that under 
suitable conditions the ethylation re- 
action is practically instantaneous. The 
reaction conditions are given for making 
pure ethylbenzene from ethylene mixed 
with paraffin gases, or from a low con- 
centration of benzene in a mixture with 
non-aromatic hydrocarbons. The data 
are presented in some detail in tabular 
and graphical form and a bibliography 
of 104 references is included. 





Products: Properties, Utilization, and Analysis 





Researches on Asphaltenes. Part IT. 
Radical Reactions. F. J. NELLENSTEYN, 
PH.D., AND J, Dorteyn, Jour. The Inst. of 
Petroleum, 32 (1946) pp. 582-86. 


Asphaltic bitumen is considered as a 
highly protected oleosole of carbon. The 
carbon kernels with the protective bodies 
form the micels, and the oily constitu- 
ents, the medium of these colloidal sys- 
tems. The colloidal structure of asphal- 
tic bitumen is generally accepted but 
views still differ widely as regards the 
inner structure of the micel. Some be- 
lieve that the micel consists of highly 
polymerized hydrocarbon, combined by 
sulphur and oxygen bridges. The author, 
however, believes that this constitution 
is improbable on account of the fact that 
a polymer characteristic of asphaltic 
bitumen has never been proved and the 
fact that the oxidation of asphaltic bitu- 
men micel with potassium permanganate 
yields mellitic acid. Results of experi- 
mental work on the chlorination of as- 
phaltic bitumen are described and dis- 
cussed. The authors believe that the 
formation of CeCle is definite proof of 
the presence of mono atomic radicals in 
asphaltic bitumen. 


Evaluation of Laboratory Distillation 
Apparatus. FRANK C. COLLINS AND 
VERNON Lantz. Ind. & Eng. Chem., Anal. 
Ed., 18 (1946) pp. 673-77. 

The authors note that the usual prac- 
tice of evaluating distillation apparatus 
under idealized conditions of total reflux 
may lead to questionable results in actual 
operation at finite reflux ratios. Actual 
separations obtained at finite reflux ra- 
tios are generaly appreciably lower than 
would be predicted from column effi- 
ciency measured at total reflux. Test 
methods were developed for evaluating 
laboratory distillation equipment under 
conditions approximating actual opera- 
tion rather than ideal conditions for 
maximum separation. Test methods for 
evaluating the other principal character- 
istics of distillation apparatus are also 
described in detail. The authors found 
that the Oldershaw bubble-plate column 
gave exceptionally high throughput ca- 
pacity and a low operating luoldup per 
theoretical plate as compared to other 
laboratory columns. The Oldershaw 
glass bubble-plate column was improved 
and studied, using the test methods de- 
veloped. The column was found to be 
highly stasifactory for analytical distil- 
lations of hydrocarbon solutions because 
of uniformity of its operating character- 
istics. Automatic still heads and other 
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accessory equipment also have been de- 
veloped that contribute to the uniform- 
ity of the performance of the column. 


New Head for Laboratory Fractionat- 
ing Columns. J. D. Bartreson, A. L. 
ConrRAD, AND P. S. Fay. Ind. & Eng. Anal. 
Ed., 18 (1946) p. 724. 


Several take-off heads capable of 
maintaining a constant reflux ratio re- 
gardless of variations in distillation rate 
have been described in the literature, but 
none of these devices is satisfactory for 
the routine laboratory distillation of 
petroleum products in which appreciable 
amounts of butane hydrocarbons are to 
be measured. The low-boiling compo- 
nents vaporize in the take-off line and 
re-enter the column. The device de- 
scribed by the authors overcomes this 
difficulty and has the further advantage 
of high throughput and low holdup. A 
detailed description and drawings of 
the head are presented. 


Some Observations on the Develop- 
ment of Extreme Pressure (E.P.) Prop- 
erties by Chlorine and Sulphur Addi- 
tives in Minéral Oil, as Assessed by the 
Four-Ball Machine. W. Davey, Jour. 
Inst. of Petroleum, 32 (1946) pp. 575-81. 


The author studied the E.P. proper- 
ties shown when chlorine and sulphur 
additives are used. In general the re- 
sults confirm previously published work. 
The four-ball machine was used in the 
investigation. The use of these additives 
is judged as being justified under high- 
load conditions. The formation of fer- 
rous chloride films by chlorine additives 
was confirmed and the effect of sulphide 
fiims and hydrogen chloride studied. 
The breakdown of the additives to form 
hydrogen chloride is believed to be just 
sufficient to produce a film of the requi- 
site thickness to carry the applied load. 
The chloride film is probably produced 
by the formation of an addition complex 
by the chlorine additive and the iron 
surface, followed by the breakdown of 
this complex to form a ferrous chloride 
film, and then by the formation of hy- 
drogen chloride. 


Proportional Flow Controller for 
Liquids. Witt1am R. WILKINSON AND 
Harotp A. Beatty, Ind. & Eng. Chem., 
Anal. Ed., 18 (1946) pp. 725-6. 

An old problem in fractional distilla- 
tion is the accurate control of reflux 
ratio with variable throughput. A pro- 
portional flow controller was developed 
and used successfully in a 5-inch dia- 
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Illustrated tray is fabricated 
of 12% Chrome alloy. 12’- 
0” diam. Decks and caps 
are 14 ga. Supports are 12 
ga. Note seal pots on 
downcomers of the tray. 


ORROSION 


Corrosion allowance is not a factor when your trays are made of alloys. GLITSCH “Truss- 


Type” bubble trays and bubble caps have been fabricated from 18-8 stainless steel, 12% 


chrome, 17% chrome, Monel, Hastelloy, Everdur, copper and brass. 


Bubble trays and bubble caps can be fabricated of metals and alloys that are suitable to with- 
stand the degree and type of corrosion found in different zones in the tower. In many 
instances the lower chrome, less-expensive alloys are suitable for trays in the lower zones. 


The higher chrome-nickel alloys or other metals such.as Monel, Everdur, Hastelloy, brass or 


copper, may be required in the higher zones. 


Stay “on-stream” longer with GLITSCH light. weight alloy bubble trays and bubble caps. 


(Where corrosion is not a factor, GLITSCH trays are fabricated of carbon steel. ) 


There is a conveniently located GLITSCH representative who will discuss either new or 


replacement trays and caps at any time’. . . and without obligation on your part, 


MANUFACTURED UNDER U. S. PATENT NO. 2,210,808; NO. 2,309,309; NO. 2.338.926: 
NO. 2.341.091 AND OTHER PATENTS PENDING 


Fritz W. Glitsch & Sons Dallas 1, Texas 





New York Orrice: SALMON TOWER BLDG., 11 West 42ND Sr. 
HOUSTON OFFice: K. E. LuGer Co., 3618 WASHINGTON Ave. 
TULSA OFFice: W. C. Myers & Co., 10 East 4TH STREET BLDG. 
CHICAGO OFFice: W. C. Mrers & Co., 134 SouTH LASALLE Sr. 
PITTSBURGH OFFICE: D..D. Foster Co., Peopres GaAs Co. BipDG. 
Los ANGELES OFFice: S. G. HIGGINBOTHAM & Co., 1619 ComsrTock Ave, 


“TRUSS-TYPE” BUBBLE TRAYS @ BUBBLE CAPS @ TOWER INTERNALS 
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meter column for one year. It operates 
on the principle of directing a downward 
flow of liquid into a uniform, free-falling 
sheet or curtain that is split into two 
parts by a movable divider. The ap- 
paratus is described and sketches are 
presented. The device was tested at re- 
flux ratios in the range from 1 to 30. 
The ratios predicted from the position of 
the divider were obtained with an ac- 
curacy varying from +1 per cent at a 
ratio of 1 to £10 at a ratio of 30, 
throughout the entire range of 5 to 25 
gallons per hour flow. The device has 
no moving parts, is continuous rather 
than intermittent in operation, and has a 
relatively low holdup. 

Determination of Extinction - Correc- 
tions in Infrared Analysis of Gaseous 
Hydrocarbon Mixtures. J. H. Lee, /nd. 
& Eng. Chem., Anal. Ed.,-18 (1946) pp. 
659-61. 

Infrared absorption spectrophotom- 
etry is acquiring an important position 
in the routine testing of light hydrocar- 
bon mixture. Speed is an important re- 
quirement in the methods, and so loss of 
time in computing the results of infrared 
analysis, short procedures for such cal- 
culations become of considerable impor- 
ance. Infrared analysis of gaseous hy- 
drocarbon mixtures involves determina- 
tion of the extinctions for the individual 
components. Data must be corrected for 
second-order effects caused by energy 
scattered within the instrument, the 
structure of the absorption band, and in- 
termolecular action. A simple relation- 
ship permits correction for these devia- 
tions. This method simplifies the work 
connected with the calibration or recali- 
bration of the spectrophotometer. Use 
of a reference substance as a diluting 
agent is suggested in cases in which 
molecular interaction influences absorp- 
tion. 


Determination of Olefinic Unsatura- 
tion. G. R. Bonn, Jr., Ind. & Eng. Chem., 
Anal. Ed., 18 (1946) pp. 692-96. 


The determination of olefinic unsatura- 
tion in hvdrocarbon solutions has long 
been a controverSial subject in the petro- 
leum industry. A method that will give 
a direct volumetric measurement of the 
olefiinic unsaturation regardless of the 
type of olefins present, and which is 
without effect on paraffins, naphthenes, 
or aromatics is the ideal solution of the 
problem. The authors state that such a 
method has been developed and has 
given most promising results on a wide 
variety of samples, both synthetic and 
natural. It can be used for determining 
olefins in dark-colored samples. The 
procedure is based on the reaction of 
nitrogen tetroxide with olefinic mate- 
rials in order to convert them into oily 
addition products, or nitrosates. Separa- 
tion of the material that does not react, 
including paraffins, naphthenes, and aro- 


- matics, can be effected by steam-distilla- 


tion or by reaction and solution of the 
nitrosates in alcoholic potassium hy- 
droxide and potassium sulfide. The 
change in volume of the sample gives the 
measurement of the olefinic unsatura- 
tion, 

Picric Acid Method for Determina- 
tion of Aromatic Content of Aviation 
Gasoline. C. M. GAMBRILL AND J. B. Mar- 
TIN, Ind. & Eng. Chem., Anal. Ed., 18 
(1946) pp. 689-92. 

The difference in solubility of picric 
acid in aromatic and non-aromatic hy- 
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CHEMICO plants are profitable investments 
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Performance 
on a 


CHEMICAL 











PLANT 


More than 600 installations all over the world attest 
to CHEMICO’s leadership in chemical plant design 
—and to the profitable performance of CHEMICO 
plants. When you consult CHEMICO for recommen- 
dations on any problem involving production, con- 
centration or recovery of heavy chemicals, you ben- 
efit by thirty-two years of specialization in this field. 


[EMICO’s plant design and construction service is 
pplete. in every detail. One contract will provide 
with an entire plant... in operation... with 
personnel trained to operate it... all covered 


overall guarantee of performance. 
cc 130 


ICAL CONSTRUCTION CORP. 
STATE BLDG., 350 FIFTH AVE.. NEW YORK 1, N. Y. 


uropean Technical Representative: Cyanamid Product, Ltd., 
Berkhamsted, Herts., England 


Cables: Chemiconst. New York 
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i WESTON 
ALL—METAL 
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The legible, wide open scale on the WESTON thermometer permits 
you to take full advantage of its inherent, long-time accuracy. Even 
from a distance, readings can be made “right on the nose.” 


WESTON thermometers are available in a variety of types, stem 
lengths and scale ranges for most industrial applications. If your 
jobber cannot supply you, see your local WESTON representative, or 


write for Thermometer Bulletin . . . Weston Electrical Instrument | 1 f Si 
| Gas Mixtures. C. S. O_pacH anv Eb- 


Corporation, 655 Frelinghuysen Avenue, Newark 5, New Jersey. 
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MAX-MIN models also available to indicate 
highest or lowest temperature reached. 


Weston Yestumenie 





drocarbons has been used in the develop. 
ment*of a method for determining the 
aromatic hydrocarbon content of avia 


| tion gasoline. The authors have modi- 








Thermometers 


} 
| 
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fied this method to increase its accuracy, 
precision, and rapidity. The solubility 
of the picric acid in gasoline is deter 
mined at some temperature between 20 
and 30° C. A correction is then applied 
for temperature to obtain the solubilit, 
at 25° C. and the percentage of aromatics 
is found by reference to a standard 
curve, The presence of olefins and naph- 
thenes requires that a slight correction 
be made. This corrections is —1.4 per- 
cent for each 10 percent of olefins, and 
—0.6 percent for each 10 percent of 
naphthenes. The method was found to 
be accurate to +1 percent in the range 
of 0 to 25 percent of aromatics. 


Determination of Hydrogen Sulfide in 
Gases. Epmunp Frecp anp C. S. Ovpacu, 
Ind. & Eng. Chem., Anal. Ed., 18 (1946) 
pp. 665-67. 

Two methods based on colorimetry 
were developed for the analysis of traces 
of hydrogen sulfide in gases. The hydro- 
gen sulfide is first absorbed in caustic 
solution, and in the more sensitive meth- 
od is converted to bismuth sulfide. Con- 
centration of the resulting suspension 
is determined by means of a spectro- 
photometric measurement. If a spectro- 
photometer is not available the sulfide 
is caused to react with a uranylcadmium 
reagent and an analysis is made by 
visual comparison in a chromometer. 
By use of the spectrophotometric meth- 
od as little as 7 micrograms of hydro- 
gen sulfide can be determined with a 
precision of £10 percent. For larger 
samples the precision improves to +3 
percent. If the chromometer must be 
used five times as much hydrogen sulfide 
is required for equal precision, but even 
then the method is more sensitive than 
titration. 


Conversion of Organic Sulfur to 
Hydrogen Sulfide for Analysis. Epmunp 
Fietp AND C. S. Oxpacnu, Ind. & Eng. 
Chem., Anal. Ed., 18 (1946) pp. 668-69. 


In many modern catalytic processes 
traces of hydrogen sulfide or organic 
sulfur compounds in gases or liquids 
are detrimental to the reaction and it is 
important to have available methods that 
permit the quantitative determination of 
the sulfur compounds. In order to deter- 
mine Organic sulfur compounds they are 
quantitatively converted to hydrogen 
sulfide by passing the substance with 
hydrogen over alumina at 900° C. This 
technique makes possible the determina- 
tion of traces of organic sulfur com- 
pounds in gases or liquids when the 
procedure is used in conjunction with 
a sufficiently sensitive method for analy- 
sis of the hydrogen sulfide formed. 


Identification of Sulfur Compounds in 


" MuND Frevp, Ind. & Eng. Chem., Anal. Ed., 


. 


18 (1946) pp. 669-72. 

A new method was developed for 
identifying and determining the concen- 
tration of organic sulfur compounds 
when present in concentrations of a few 
parts per million. This method depends 
on differences in the solubilities of the 
sulfur compounds in an inert’ solvent 
The procedure used is based on differ- 
ences in solubility in an inert solvent 


| used in conjunction with a highly sensi- 
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Engineered FOR THE JOB... 


You are assured longer periods Se 
“ ° . BULLETINS AND FREE 
of satisfactory sealing by using ENGINEERING COUNSEL 
Durametallice Packings... BECAUSE they 


are engineered for your specific conditions. 
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4 rw picture above shows a Zallea Duo-equalizing 
Expansion Joint installed on the main steam line 
of a large chemical plant which has a production 
capacity of $100,000 per day. 


If this joint should fail, production would cease and 
costly delays result. But the word “if” just isn’t asso- 
ciated with the job this Zallea Expansion Joint has 
to do. Installed 13 years ago, it is sti/] performing its 
intended job today—absorbing movement due to con- 
traction and expansion of the steam line. 


It’s the quality Zallea builds into every expansion joint 
that makes them last... even in the severest service. 
Remember, there’s no packing to deteriorate... no 
maintenance required. 


Zallea Corrugated Expansion Joints are made in non- 
equalizing, self-equalizing and duo-equalizing types, 
depending upon the conditions under which they must 
operate... of copper, stainless steels and other corrosion- 
resistant alloys... diameters from 3" upward... traverses 
up to 7"... for pressures from vacuum to 300 psi... 
for temperatures from sub-zero-to 1600° F. Let us quote 
on your requirements. 






Code-Craft ad 
ZALLEA BROTHERS & JOHNSON 





EQUIPMENT FOR THE PROCESS INDUSTRIES 


890 LOCUST ST. + WILMINGTON 99, DEL. 


Specify and Demand ZALLEA Cite 2005100 Joints 


~ 











tive analytical method. A complete anal- 
ysis involves an absorption and a strip- 
ping run in a multiple-plate saturator. 
The total sulfur content of the gas leay- 
ing the saturator is plotted against gas ~ 
volume. A stepwise curve results, such 
that the gas volume at which the sulfur 
concentration changes abruptly is char- 
acteristic of a specific sulfur compound 
and the magnitude of the change is a 
measure of the concentration of that 
compound, The results of runs made on 
partially purified manufactured gas and 
coke-oven gas are given. These are in 
general agreement with previous indus- 
trial experience. An exhaustive evalua- 
tion of the method for determining its 
accuracy has not yet been made. 

















Determination of Carbon and Hydro- 
gen by Combustion. D. D. TuNNICcLIFr, OM 
Epwarp D. Peters, Louris LYKKEN, AND 
F. D. TuemMter, Ind. & Eng. Chem., ESE 
Anal. Ed., 18 (1946) pp. 710-18. 


The authors stress that there has 









been need for a macromethod for deter- Indest 
mination of carbon and hydrogen that 
is accurate, precise and rapid under nor- 
mal operating conditions. A dual-com- 
bustion apparatus and improved proce- Large 





dure are described. The dual feature, 
absence of rubber connections, provi- 
sions for adequate combustion control, 
and well-defined procedure combine to Doub’ 
give accurate results in minimum time 
Other features are control and indica- 
tion of all gas-flow rates, adequate and 
convenient pyrometer temperature indi- Depe 
cation,’ addition of extra oxygen be- 
tween the sample and the catalyst, use 
of carefully determined combustion and 
operating conditions, and a procedure Heav 
for accurate analysis of volatile sam- 
ples. Using the long, precision proce- 
dure, a skilled operator can make two 
determinations in an 8-hour day with a Indep 
precision of £0.008 percent hydrogen 
and +0.009 percent carbon ard a prob- 
able accuracy of 0.011 percent hydrogen 
and 0.015 percent carbon. Using the Sturdy 
short, routine procedure, an experienced 
operator can make eight determinations 
daily with a probable accuracy of 0.05 





percent for each element. Both of the Strong 
methods are applicable in the presence 
of sulfur, halogens, and nitrogen. 
Sight | 
Book Review 
Indivic 











Petroleum Almanac 


As the “Petroleum Almanac” the Na- Truly 
tional Industrial Conference Board has spectic 
published a statistical record of the 
petroleum industry. The book consists 
of more than 400 statistical tables, show- 
ing the economic significance of the in- 
dustry, its place in the nation’s distribu- 
tive system, tax revenues and the grow- 
ing importance of the natural-gas in- 
dustry. 

The content of the book of 420 pages, 
including index, is divided into 10 major 
sections, statistical tables and text on 
production, transportation, refining, mar- 
keting, distribution, utilization, finances, 
labor, regulatory bodies, taxation, alter- 
nate sources of energy, prices, value and 
world petroleum supplies. 

The volume is available through Na- 
tional Industrial Conference Board, Inc., 
247 Park Avenue, New York 17, N. Y. 
paper binding, $4.00; cloth binding, $5.00. 
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OFFERS MANY ADVANTAGES 


*® ROM THE SMALLEST TO THE LARGEST, 
m. (ESE RELIABLE TURBINES HAVE — 


er- [i \ndestructible One Piece Wheel 

ce- [Large Radial and Axial Clearance 

to [Double Rim Protected Blading 

di- Dependable and Durable Governor 

ire [Heavy Dust-Proof Bearing and Governor Housing 
- Independent Overspeed Trip with Separate Valve 
he [Sturdy Casing Design 


Strong and Easily Inspected Steam Strainer 





Sight Oil Level Gauges 

Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the side of the wheel 
bucket in which its direction is reversed 180°. 
As this single reversal uses but a portion of 
the available energy, the steam is caught in 
a stationary reversing chamber and returned 
again to the wheel. This process is repeated 
. several times until practically all of the useful 
u- energy has been utilized. : 


‘Full Details ask for Bulletin $-116 


Individual Nozzle Control 


. |lwly Accessible Construction, Which Makes [n- 
as B tpection of the Interior Parts a Simple Matter 





"2 


TERRY SQUARE- HARTFORD, CONN. 


January, 1947—A Gulf Publishing Company Publication 175 


0. 














Digest of Recently Issued United wtates 
Patents Pertaining to Petroleum Refining 


Compiled by HEINZ HEINEMANN 











REFINING 





U.S.P. 2,408,947 Azeotropic Distillation 
of Aliphatic pg ae Having the 
Formulas CnH:,.. from Hydrocarbon 
Mixtures Comprising Same. H. S. 
Nutting and L. H. Horsley to The 
Dow Chemical Company. a? 
To a hydrocarbon mixture containing 

a diolefin with more than 2 and less 

than .7 C atoms and a more saturated 

hydrocarbon with the same number of 

C petene ammonia is added and the re- 

sultant mixture is fractionally distilled 

at a pressure not below atmospheric 
pressure. A relatively-low-boiling azeo- 
trope of ammonia and the more satu- 
rated hydrocarbon is formed. Butadiene- 

1, 3 can, for example, be separated by 

this process from butene-1. 


U.S.P. 2,408,999. Motor Fuels. A. E. 
Robertson to Standard Oil Develop- 
ment Company. 

The motor fuel according to the patent 
comprises 80-95 percent of a branched 
alkanol of 3-5 atoms and a minor 
proportion of a normally gaseous hydro- 
carbon of 3-5 C atoms in sufficient 
amount to raise the Reid vapor pressure 
of the blend to 5-13 psi at 100° F. The 
gaseous hydrocarbon can be either of 
aliphatic or of cyclo-aliphatic nature. 
For example, the motor fuel can com- 
prise 80-95 percent by volume of iso- 
ropylalcoho!l and 20-5 percent of a 
ranched C,-Cs paraffinic hydrocarbon, 
such as isopentane. 


U.S.P. 2.409.059. Process for Refining 
Mineral Oils. J. V. Montgomery, L. B. 
Goodson and R. W. Henry to Phil- 
lips Petroleum Company. 

Mineral oil is mixed with a solvent 
mixture comprising pipecoline, acetone 
as an anti-solvent, and water. A raffinate 
phase and an extract phase are formed 
and are separated. The pipecolines are 
completely miscible with petroleum oils 
at much lower temperatures than are 
the corresponding unsaturated pyridine 
compounds. 


U.S.P. 2,409.156, 2,409,157. Fuel Com- 
position. W. A. Schulze and R. C. 
Alden to Phillins Petroleum Company. 
The frel supplied to an aviation gaso- 

line engine during an operation period 

consists of a gasoline comprising essen- 
tially a mixture of C;-Cs isonaraffins, 

2-10 percent by volume of isopropyl 

benzene, and at least 3 ml. of tetraethyl 

lead fluid per gallon. The hydrocarbons 
are so proportioned that said mixture 
boils in the gasoline range and contains 
just enough isopentane to give a Reid 

vapor pressure not greater than 7 

pounds. During said operation period 

rich-mixture operating conditions are 
maintained in the aviation engine, the 

fuel- air ratio being at least about .09. 
According to U. S. Patent 2,409,157 

the isopropyl benzene of said fuel is re- 

placed by a mono-butylbenzene other 
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than normal butylbenzene, e.g. tertiary 
butlybenzene. 


U.S.P. 2,409,167. Motor Fuels. P. L. 
Veltman to Texaco Development 
Corporation. 

A motor fuel which is particularly 
adapted for use in super-charged avia- 
tion engines, comprises a hydrocarbon- 
base fuel, such as high-antiknock-base 
fuel, in which there is dissolved a minor 
amount of an organo-metallic antiknock 
agent. This agent essentially comprises 
a product obtained by heating under 
pressure an unsaturated hydrocarbon, 
e.g. an olefin, or a diolefin, and a car- 
bonyl of a metal of atomic number 
26-28. Iron, nickel, or cobalt carbonyl 
may be used. The base fuel can com- 
= aliphatic and aromatic hydrocar- 

ons. 


U.S.P. 2,409,171. Motor Fuels. P. L. De 
Verter to Standard Oil Development 
Company. 

The motor fuel according to this pat- 
ent comprises a hydrocarbon mixture 
composed predominantly of saturated 
aliphatic hydrocarbons, containing a 
small amount of a lead alkyl antiknock 
agent which in the presence of said hy- 
drocarbons tends during storage to form 
lead-containing precipitates, and hydro- 
quinone or quinhydrone in an amount 
sufficient to inhibit the formation of a 
lead-containing precipitate. The hydro- 
carbon base stock used preferably con- 
sists of liquid alkylates boiling within 
the gasoline-hoiling range and manu- 
factured by alkylation of normal olefins 
with isoparaffins. 


U.S.R. 2.409,250. Separation of Buta- 
diene. E. J. Cannon and H. A. Stueve 
to Carbide and Carbon Chemicals 
Corporation. 

A gas mixture containing butadiene 
and hvdrocarbons of greater volatility 
than hutadiene is scrubbed with a solv- 
ent. The solution obtained contains buta- 
diene and some of the more volatile 
hydrocarbons. This solution is distilled, 
and a butadiene fraction is removed at 
a point below the head of the column 
and above the feeding point. Part of the 
vapors from the top of the column is 
condensed and returned as reflux to the 
column while the uncondensed vapors 
are returned to the scrubbing operation. 
Butadiene of high purity is obtained. 


U.S.P. 2,409,691. Method for Recovering 
Hydrocarbons from Gases. F. G. 
Noble to Standard Oil Dévelopment 


Company. 
High-pressure gas is absorbed in lean 
heavy oil to form a rich heavy oil. 


Vapors are flash-distilled from the rich 
oil and contacted with a lean light ab- 
sorption oil. The residual rich heavy ab- 
sorption oil is heated and then separated 
into a vaporous fraction and a liquid 
fraction. This liquid fraction is passed 
to a distillation zone to separate ab- 
sorbed constituents as overhead and a 
lean heavy absorption oil as bottoms. 
The rich light absorption oil obtained 
before is passed to a second distillation 


zone where absorbed constituents are 
separated as overhead and a lean light 
absorption oil is obtained as bottoms, 
Vapors separated in the heating of the 
rich heavy absorption oil are passed to 
the second distillation zone to aid in 
stripping absorbed constituents from the 
light absorption oil. 


U.S.P. 2,409,746. Motor Fuels. T. W. 
Evans and A. G. Cattaneo to Shell 
Development Company. 

The motor fuel for supercharged 
spark-ignition engines described in this 
patent comprises a mixture of methyl 
tertiarybutyl ether and gasoline hydro- 
crabons containing isooctane, neohexane, 
or triptane, or mixtures thereof. The 
fuel mixture has an octane rating lower 
than that of said hydrocarbons and an 
A.B. ratio greater than that of said 
gasoline hydrocarbons. 


U.S.P. 2,410,042. Purification of Styrene 
and Its Homologues. G. R. Bond, Jr., 
to Houdry Process Corporation. 
Hydrocarbon oil produced by crack- 

ing a gas oil and containing a styrene 

compound is treated by dissolving SO; 
in the oil and maintaining the resulting 

solution at a temperature below 130° F. 

for at least 15 minutes in the absence of 

undissolved liquid-phase SO:. Reactive 

impurities present are converted to a 

high-boiling reaction product which is 

separated from the hydrocarbon oil. 


U.S.P. 2,410,166. Process of Separating 
Toluene. T. B. Kimball to Sinclair Re- 
fining Company. 

Toluenc is separated from its mixture 
with paraffin of similar boiling point by 
intimately contacting the mixture with 
liquid SO:. A raffinate phase and a pri- 
mary extract phase are formed. The ex- 
tract phase containing the SO: is inti- 
mately contacted with a paraffin hydro- 
carbon having a boiling point substan- 
tially higher than that of toluene. Two 
component parts are formed, viz. a 
washed extract and a spend wash oil. 
Hydrocarbons with boiling point similar 
to toluene are separated from the spent 
wash oil bv distillation, while toluene 
is recovered from the washed extract by 
distillation. 


U.S.P. 2,410.223. Treatment of Hydro- 
carbons. H. R. Legatzki to Phillips 
Petroleum Company. 

A low-boiling fraction of impure hy- 
drocarbons is fractionated antl purified 
by introducing said hydrocarbon frac- 
tion into a fractionating column inter- 
mediate its ends, removing overhead 
the moisture contained in the hydrocar- 
bons and.a portion of chemically-reac- 
tive impurities, such as hydrogen sul- 
phide, and withdrawing at least a por- 
tion of the partially purified hydrocar- 
bon fraction at a point slightly below 
that of introduction of the hydrocarbons. 
The withdrawn hydrocarbons are treated 
with a chemical inert to these hydrocar- 
bons for removal of chemically-reactive 
impurities still contained therein. The 
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@ “Karbate” Heat Exchangers will help you end the expense and delay of con- 
stantly replacing corroded heat exchangers! 

“Karbate” Heat Exchangers are chemically inert. They are free from corrosion 
scale formation. Thus, they will stay on the job indefinitely—saving substantial 
teplacement costs over the years. 

“Karbate” Heat Exchangers have other stand-out features: A remarkably high 
rate of heat transfer * Extreme heat shock resistance * Light weight * Strong, sturdy 

— able to take rough treatment * Can be made in a variety of sizes and types from 

the simple plate to the large tube-bundle types. 

For complete description of ““Karbate” Heat Exchangers, write Dept. PR. 







“KARBATE” MATERIAL UNAFFECTED BY 


Hydrochloric . .. sulphuric ... lactic... acetic’... hydrofluoric acids... 
*# and by special caustic vapors...and other corrosive liquids and gases. 


Nuts! EVEN 
\ My PET ACIDS 

CANT EAT INTO 
THIS STUFF! <a 











NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 30 East 42nd Street, New York 17, N. Y. 
The words “‘Karbate” and “National” are regis- Division Sales Offices: Atlanta, Chicago, Dallas, 
tered trade-marks of National Carbon Co., Inc, Kansas City, New York, Pittsburgh, San Francisco 
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chemical and the reaction products are 
then separated, and the treated hydro- 
carbon fraction is reintroduced into the 
fractionator at a point immediately be- 
low its point of withdrawal and a sub- 
stantial distance above the bottom of the 
fractionator. The removal of moisture 
and of the chemically-reactive impur- 
ity is completed by continual fraction- 
ation. The purified and dehydrated hy- 
drocarbon fraction is removed from the 
bottom portion of the fractionator. If 
the impurity to be removed is hydrogen 
sulfide, a caustic material is used for 
the treatment of the hydrocarbons; if 
the impurity, however, consists of un- 
saturated hydrocarbons, the purification 
is carried out by means of an acid, such 
as sulfuric acid. 


U.S.P. 2,410,356. Purification of Tetra- 
ethyl Lead. A. E. Parmelee to E. I. 
du Pont de Nemours & Company. 
Steam-distilled tetraethyl lead ‘con- 

taining sludge-forming impurities is puri- 
fied by washing it with at least one- 
fifth of its volume of an aqueous solu- 
tion of hydrogen peroxide of 0.35-5 per 
cent concentration. 


U.S.P. 2,410,496. Separation and Recov- 
ery of Unsaturated Gases. R. A. Graff 
to The Girdler Corporation. 
Butadiene is separated from a solution 

containing a dissolved cuprous-cupric 
ammonium acetate solution, as used for 
the selective separation of unsaturated 
gases from mixtures, by extracting the 
butadiene from the said combined solu- 
tion by a stripping agent which is im- 
miscible with this solution, such as a 
liquid hydrocarbon: having a_ boiling 
point substantially above that of buta- 
diene. The stripping agent is then sepa- 
rated from the butadiene in a desorber 
by blowing with a gaseous medium, such 
as ammonia. The butadiene vapours 
formed are then condensed, and a part of 
the liquid butadiene is returned to the 
top of the desorber as a reflux. 


U.S.P. 2,410,583. Separation of Hydrate- 
Forming Components of Gaseous Mix- 
tures. A. J. L. Hutchinson to The 
Fluor Corporation, Ltd. 

A gas comprising a mixture of hy- 
drate-forming hydrocarbon components 
and an inert non-hydrate-forming con- 
stituent is contacted with water and a 
hydrate-forming halogenated aliphatic 
hydrocarbon additive, such as CChk, in 
a conversion zone under conditions of 
temperature and pressure such as to 
cause the formation of a mixed hydrate 
of the two hydrateable compounds. This 
mixed hydrate has substantially lower 
vapor pressure than the hydrates of the 
individual hydrocarbon components at 
the corresponding temperature. The in- 
ert constituent is separated from the 
mixed hydrate, the mixed hydrate is con- 
tinuously removed from the conversion 
zone and dissociated. The additive is re- 
covered and returned to the conversion 
zone. 





CATALYST PREPARATION 
ACTIVATION AND REGENERATION 





U.S.P. 2,408,986. Gel Bead. M. M. Mari- 
sic and A. C. Schmitt to Socony- 
Vacuum Oil Company. 

_ A hydrosol of inorganic oxide includ- 

ing silicia and a metal oxide, such as 

Al:Os, characterized by an inherent ca- 

pacity to set a hydrogel after a suitable 
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period of time without addition to or 
subtraction from the sol of any sub- 
stance, is treated by dispersing in the 
sol particles of a combustible solid of 
less than 300-mesh size. The sol is then 
admitted in the form of separate globules 
to a body of liquid medium immiscible 
with water in which the globules assume 
spheroidal shape due to surface tension 
at the interface between the sol and the 
liquid medium. The spheroidal globules 
are retained in this medium until gela- 
tin occurs and are then dried. Thereafter 
the combustible solid is burned by con- 
tacting the dried gel with an oxidizing 
gas at combustion temperature. Lamp 
black may be used as the combustible 
solid which serves to increase the poros- 
ity of the gel beads formed. 


U.S.P. 2,408,996. Catalyst Rejuvenation. 
R. L. Parker and H. C. Huffman to 
Union Oil Company of California. 
The carbon-hydrogen ratio of hydro- 

carbon oils is. changed by heating the 

hydrocarbons to reaction temperature, 

e.g. to 200-600° C., in the presence of 

a catalyst for a period of time during 

which the catalyst becomes coated with 

a carbonaceous deposit. The spent cata- 

lyst is regenerated by removing the car- 

bonaceous deposit at a temperature not 
more than abott 100° C. above the re- 
action temperature. This cycle of opera- 
tions is repeated until the catalyst’s ac- 
tivity after regeneration is substantially 
lower than its original activity. The 
catalyst is then rejuvenated bv heating it 
to a temperature of 700-900° C. fora 

period of between 1 minute and 10 

hours. Thereafter the catalyst is cooled 

to the reaction temperature -at a rate 
not in excess of about 5° C. per minute. 

An alumina catalyst can be used, and its 

rejuvenation can be carried out in the 

presence of air. 


U.S.P. 2,409,234. Revivifying Adsorptive 
Material. M. H. Arveson to Standard 
Oil Company (Indiana). 

Solid contacting material . contami- 
nated with adsorbed hydrocarbon matter 
from the decolorization of oils, e.g. min- 
eral oils, is dispersed in a stream of air 
and passed upwardly through a burning 
zone. A portion of the contacting mate- 
rial settles while the major part is main- 
tained within the burning zone in a tur- 
bulent mass having a density of 5-30 
pounds per cubic foot. The temperature 
maintained throughout the burning zone 
is sufficient to remove substantially all 
of the adsorbed hydrocarbon matter. 
Additional quantities of gases are intro- 
duced into the burning zone at vertically 
spaced points. Revivified contacting 
material is continuously withdrawn over- 
head together with the stream of gases. 
The withdrawn mixture is cooled, the 
revivified contacting material is recov- 
ered from the gases and accumulated 
in an aerated dense phase. 


U.S.P. 2,409,494. Catalyst Manufacture. 
G. H. Keating to The Texas Com- 
pany. 

An inorganic catalyst gel, such as 
silicia gel, is mixed in moist and hy- 
drated state with an amount of a starch 
material corresponding to 30-60 percent 
of the dry weight of the catalyst gel. 
The plastic mass is extruded in substan- 
tially tubular form. The extruded cata- 
lyst is cut into rings which are dried at 
a temperature of 150-300° F. in an at- 
mosphere maintained at about 20-50 per 
cent relative humidity, prior to calcina- 
tion. 


U.S.P. 2,410,436. Catalyst and Catalytic 
Processes. F. J. Ewing to Filtrol Cor- 
poration. - ; 

A cracking catalyst is described which 
comprises an acid activated sub-ben- 
tonite montmorillonite clay impregnated 
with hydrated alumina. The efficiency 
of the catalyst is in excess of four times 
that of the native clay employed in the 
production. The hydrated ‘alumina used 
in the impregation is formed by the 
treatment of an aluminum salt with a 
base. 


U.S.P. 2,410,558. Manufacture of Cata- 
lyst. G. M. Webb and M. A. Smith 
to Universal Oil Products Company 
Precipitated and _ purified hydrated 

alumina is mixed with 1-10 percent by 

weight of an ammonium salt, such as 

NH,Cl. The mixture is dispersed in an 

aqueous medium, such as acidulated wa- 

ter, to form an alumna hydrosol. A 

metal compound soluble in this aqueous 

medium and capable of yielding a cata- 
lytically-active metal oxide upon heating, 
particularly a compound of a metal from 
the left column of group VI of the 
periodic table, such as a chromium or 

a molybdenum compound, is added to 

said hydrosol. The resultant mixture is 

dried, and the dried material is heated 
to convert the metal compound to ti 
metal oxide. The catalysts obtained have 

a superiér activity for example in the 

reforming of low antiknock gasoline 

and naphthas. 





CRACKING AND REFORMING 





U.S.P. 2,408,948. Catalytic Hydrocarbon 
Reforming Process. ©. L. Ocon and 
E. A. Ocon, the former assignor to the 
latter. 

Hydrocarbons of gasoline-and nap! 
tha-boiling range are reformed to high- 
antiknock motor fuel by heating the 
charge stock jointly -with a hydrogen- 
bearing gas containing about 50 mol- 
percent hydrogen to a temperature of 
925-1050° F. under superatmospheric 
pressure. The heated mixture is sub- 
jected to contact with a reforming cata- 
lyst and is then passed to a high-tem- 
perature reheating zone wherein its tem- 
perature is rapidly raised to at least the 
average reaction temperature. The re- 
heated mixture is again contacted with 
a reforming catalyst, withdrawn, cooled 
and passed to a flash zone for separa- 
tion of gas from condensate. The con- 
densate is passed to a zone where hydro- 
carbons with not more than 4 C atoms 
are separated. A portion of the heavier 
hydrocarbons is recycled for further 
heating and catalytic reformiing jointly 
with the reaction mixture 


U.S.P. 2,409,353. Conversion of Hydro- 
carbons. C. J. Giuliani and C. H. 
Angell to Universal Oil Products Co. 
Separate streams of active cracking 

catalyst particles are continuously sup- 

plied to separate confined reaction zones 

The catalyst in one of these zones 1s 

contacted under cracking conditions with 

hydrocarbon oil heavier than gasoline. 

and the catalyst in the other zone 's 

contacted with gasoline fractions in or- 

der to convert them to a product of im- 


proved quality at a temperature lower . 


than that employed in the cracking oper- 
ation. The conyerted gasoline fractions 
show improved octane rating, bromine 
number, blending value, and susceptibil- 
ity to antiknock agents. A stream of 
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FIGHT - 
SEVERE 
DOUBLE CORROSION 





“™ BRIDGEPORT’S DUPLEX TUBING | 


When the corrosive medium on the outside of tubing differs 
from that on the inside, and both are too severe for a single 
metal or alloy, the situation requires special treatment. 
Many such problems are handled satisfactorily through 
the use of Duplex Tubing made up of two different metals 
or alloys, each best suited to the condition involved. Duplex 
Tubing outlasts ordinary single-walled tubing made from 
either one of the metals or alloys alone. 

Bridgeport’s Duplex Tubing is helping many industries 
maintain continuous, profitable operation and reduce 
costly shut-downs, resulting from premature failure of 
tubing in heat exchangers and process equipment. 

In ammonia refrigeration systems and in processes in- 
volving amino compounds, Duplex Tubing of steel to the 
ammonia side and a copper-base alloy to the water side 
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Condenser and Heid Epchanger libing 


BRIDGEPORT BRASS 


has been successful. There are many other applications in 
the handling of beverages, drugs, food products, gums, 
oils, resins, and raw materials used in the manufacture of 
plastics. Various combinations are available, such as 
Duronze IV* (arsenical aluminum bronze), Cuzinal (alumi- 
num brass), Cupro Nickel, Admiralty, Muntz, Red Brass, 
or Copper combined with steel, stainless, monel or 
aluminum. 


Bridgeport’s Laboratory and Technical Service Depart- 
ment are available to help you solve your corrosion prob- 
lems. Contact them through the nearest Bridgeport office. 


Also write for Duplex Tubing Technical Bulletin No. 746. 
*U. S. Pat. No. 2008380 


» BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. . Established 1865 
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N furnaces and other hot spots in refining 
ordinary insulation is likely to run a fever. 
That’s why B-H Engineers developed 
MONO-BLOCK, the one-block insulation that keeps’ 


btu’s where you want them. 










Mono-block has a built-in heat barrier—effective up to 

1700° F.—thanks to a felted construction that holds millions 

of extra insulating air-cells. And, it stands up under severe service 
conditions because the fibres are pure black Rockwool. 








Wherever you have a hot assignment, Mono-block will stretch your 
insulation dollar for two more reasons:—1. Jt’s economical to use, one 
block does the whole job. 2. Jt’s easy to install, cuts easily and fits 
snugly over rivet heads and other irregular surfaces. 







Take hold of a piece of Mono-block and see for yourself why it does 
such an efficient job of insulation. The coupon below brings descriptive 






literature. 


Baldwin-Hill 


Specialists in Thermal Insulation Products 


















e 

Baldwin-Hill Co., 519 Breunig Ave., Trenton 2, N. J. Ld 

Send a sample of MONO-BLOCK and the B-H data 

book “Industrial Insulation” telling how it is used. 
NAME ee ee oe | escrecheotueu eee eeee eereereeeeeeaeeaeeene 
i? CL hswectdendets anbtS os baehh ss minans } ct0s60 ehnade stpenaay® ee . oncccene 
EE er ee ee 8 eee ee eee ee 
SIU UWALS ee ecebescues ec cauweviesbscas oo ee MY te eT eee 











contaminated catalyst particles is re- 
moved from each of the reaction zones, 
and the combined streams are supplied 
to a common regeneration zone. The 
regenerated heated catalyst is returned 
in part’ to the cracking reactor at a 
temperature relatively close to the de- 
sired cracking temperature, and in part 
to the other reactor at a lower tempera- 
ture approximately corresponding to its 
reaction temperature. The rate at which 
catalyst is passed through the second re- 
actor is in response and in direct rela- 
tion to minor temperature variations in 
the regenerating step so as to maintain 
a substantially constant temperature in 
the regeneration zone. Gasoline fractions 
to be treated in the second zone may 
comprise cracked products obtained 
from the heavier oil in the cracking 
zone. 


U.S.P. 2,409,751. Catalytic Conversion of 
Hydrocarbons. C. G. Gerhold and J. E. 
Burgess to Universal Oil Products 
Company. 

A mass of solid subdivided catalyst, 
which accumulates deleterious combust- 
ible products during the reaction, is con- 
tacted with fluid reactants in a confined 
zone. The resulting fluid conversion 
products are removed from said mass 
and a stream of the used solid-particle 
mass is treated in a regeneration zone 
by burning off combustibles with air. 
The air and resulting gaseous products 
of combustion are passed upwardly 
through the catalyst bed at a velocity 
which keeps the latter in a fluid-like 
condition of relatively high solid-particle 
concentration, maintaining a light-phase 
region of materially reduced solid-par- 
ticle concentration above the bed. A 
stream of solid particles from said bed 
is returned to the reaction zone without 
passing it through said light phase, while 
gaesous products from the regeneration 
zone are discharged through the light 
phase. A least a portion of the gaseous 
products is burned outside said light- 
phase region and noncombustible dilu- 
ent gas is supplied to this region in an 


| amount dependent on the temperature 
| of the last-mentioned combustion step. 
| The combustible content of the gaseous 





products in the light phase is thus kept 
low enough to make the mixture in this 


phase non-inflammable. 


U.S.P. 2,410,284. Catalytic Cracking Sys- 
tem. R. C. Gunness and J. W. Jewell 
to Standard Oil Company (Indiana), 
and The M: W. Kellogg Company. 
The fluid-type catalytic-cracking sys- 

tem according to this patent comprises 

a gasoil surge drum, a regeneration sys- 

tem containing a heat exchanger, a frac- 

tionating system containing a heat ex- 
changer, a steam-generation system, 
means for passing gasoil from the surge 
drum to the heat exchanger in the re- 
generation system, means for passing 
hot gas from this heat exchanger to the 
heat exchanger of the fractionation sys- 
tem, means for passing gasoil from the 
heat exchanger of the regeneration sys- 
tem to the steam generator, and means 
for passing gasoil from the heat ex- 
changer of the fractionation system and 
steam generator, respectively, back to 
the gas surge drum. The spent catalyst 
is passed from the conversion system 
of the plant to the regeneration system, 
and the regenerated catalyst is re-intro- 
duced to the conversion system, where 
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Three Shell 
Refineries 


use Anaconda 





Condenser Tubes... 





iN THE WOOD RIVER, Illinois; Hous- 
ton, Texas; and Norco, Louisiana 
refineries of Shell Oil Company, siza- 
ble quantities of Anaconda Arsenical 
Admiralty Tubes have been installed. 

The accompanying photographs 
show installation of tube bundles so 
equipped at the Houston refinery. 

Anaconda Arsenical Admiralty is a 
widely used condenser tube alloy in 
the refinery field. Pioneer in the de- 
velopment and manufacture of this 
tube, The American Brass Company 
also produces eleven other standard 
and several special alloys for condenser 
and heat exchanger tubes. 

Regardless of the alloy of which 
they are made, Anaconda Condenser 
and Heat Exchanger Tubes are sub- 
jected to precision control through 
every step of manufacture. 

Equipment manufacturers are in- 
vited to utilize the broad experience 
and metallurgical knowledge of our 
Technical Department in determining 
the most suitable alloys. Publication 
B-2 provides comprehensive informa- 
tion on Anaconda Condenser materi- 
als, It will be mailed on request. 





The above photo- 








Aentanda 


CONDENSER TUBES 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANaconpa Amenican Brass Lt., 
New Toronto, Ont. 











January, 1947—A Gulf Publishing Company Publication 





graph shows installa- 
tion of tube bundle 
equipped with Ana- 
conda Condenser 
Tubes at the Ilouston, 
Texas refinery of 
Shell Oil Company. 
At left is view of one 
of refinery units. 
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- WRIGHT CORPORATION 









CURTISS 





Buell Engineering Co-, Inc» 


70 Pine Street 
New York 5, New York 










Gentlemen: 


It is a pleasure a 
dneering Department checking 
cneetlen of the Buell Dust Recovery 


4n our three plants. 








lve 
been in service on twe 
Ash Collectors have oo 
wes) volhere since 191, operating continuously 
they have cost 


their installation, 
vongede ye pe tenance or repair. Their ee tone 
effic has fully met our requirements, rings A 
acer BO in a highly satisfactory manner 
acc 
for which they were installed. 











Yours very truly 










r, Plant Engineer 
CUWAISS-WRIGHT CORPORATION 


Plant #2 

















* BUELL DUST RECOVERY SYSTEMS are used through- | 
out industry in the collection or reclamation of many | 
kinds of dust, in numerous production and process 
operations. Hundreds of satisfied industrial users will | 
attest to Buell’s—“High Efficiency, Low Maintenance, | 


Long Life.” 


Write for Buell’s new, revised book ‘‘The. Buell { van Tongeren} | 
System of Industrial Dust Recovery” now in its fourth printing. 
DUST RECOVERY 
SYSTEMS BUELL ENGINEERING COMPANY, INC. 
Suite 5000, 6 Cedar Street, New York 5, N. Y. 
Sales Representatives in Principal Cities 


DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” | 
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part of the preheated gasoil is converted. 


U.S.P. 2,410,309. Continuous Catalytic 
System. Th. P. Simpson, J. W. Payne, 
and J. A. Crowley, Jr., to Socony- 
Vacuum Oil Company. 

Heavier petroleum hydrocarbons are 
continuously cracked in the presence of 
a particle-form catalyst, which is moved 
downward as a substantially compact 
column of particles through a conversion 
zone operating under pressure while 
vapors of the hydrocarbons to be con- 
verted are passed through this catalyst 
column under cracking conditions. Ac- 
tive catalyst particles are introduced 
near the top of the conversion zone, 
while spent particles are withdrawn 
near its bottom, so that a column of 
active catalyst is maintained. In order to 
prevent the escape of gaseous hydrocar- 
bons the compact catalyst stream is 
extended above and below the catalyst 
column to such an extent that the head 
of catalyst created thereby is greater 
than the pressure in the conversion 
zone. The catalyst thus feeds by gravity 
from the catalyst stream to the column 
of catalyst without .passing through any 
vapor-sealing catalyst valve and _ the 
spent catalyst is withdrawn at the lower 
end of the catalyst stream through a 
zone of restricted cross-section such that 
here, too, substantial leakage of gaseous 
hydrocarbons is prevented without the 
use of a vapor-sealing catalyst valve. 


U.S.P. 2,410,316. Production of Motor 
Fuel. C. L. Thomas to Universal Oil 
Products Company. 

High-octane motor fuel is produced 
by thermally cracking hydrocarbon oil 
boiling above the range of gasoline at a 
temperature of 900-1050° F. and at a 
pressure of 15-150 psi if the tempera- 
ture is below 975° F., or at a pressure 
of 15-250 psi if the temperature is 
higher. Not more than 20 percent by 
weight of the oil shall be cracked per 
pass. A gasoline fraction is separated 
from the cracking products and is sub- 
jected to the action of an olefin isomer- 
izing catalyst at a temperature of 800- 
1100° F. and at mildly superatmospheric 
pressure for a time of contact equivalent 
to an hourly liquid space velocity of 5-50 
volumes of gasoline per hour per volume 
of catalyst when the reacting tempera- 
ture is 950° F. 





ISOMERIZATION 





U.S.P. 2,408,950. Treatment of Hydro- 
carbons. H. Pines and H. S. Bloch to 
Universal Oil Products Company. 
Hydroearbons are converted in the 

presence of a hydrogen halide. A gas 
mixture containing hydrogen halide and 
normally gaseous hydrocarbons is sepa- 
rated from the reaction products. This 
gas mixture is contacted with a solid 
adsorbent which will adsorb hydrogen 
halide. Thereafter the solid adsorbent is 
contacted in liquid phase with at least a 
portion of the hydrocarbon to be treated, 
dissolving adsorbed hydrogen halide in 
the liquid. The resultant hydrogen hal- 
ide-containing hydrocarbons are charged 
to the reaction zone. The process can be 
used for converting normal butane to 
isobutane, or for alkylating an isoparaf- 
fin with an olefin. 


U.S.P. 2,409,260. Butane Isomerization. 
E. L. d’Ouville and B. L. Evering to 
Standard Oil Company (Indiana). _ 
A charge stock consisting chiefly of 
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n-butane is continuously passed in liquid 
phase through a column of liquid AlCls- 
hydrocarbon complex in the presence of 
HCl while maintaining isomerizing con- 
ditions. Said complex is produced by re- 
acting AICls in the presence of HCl 
with a saturated hydrocarbon free from 
olefins and aromatics. The amount of 
reactants employed in producing the 
complex is such that the complex will 
have a hydrocarbon content within the 
range of 16-40 percent by weight, based 
on total complex. Catalyst activity is 
maintained by adding AICls to the com- 
plex. 


U.S.P. 2,410,024. Production of Isobu- 
tane and the Like Hydrocarbons. 
E. W. M. Fawcett and J. H. Beynon 
to Anglo-Iranian Oil Company, Ltd. 
Normal aliphatic hydrocarbons are 

converted into the corresponding 

branched-chain hydrocarbons by con- 
tacting an aliphatic feed stock with an 
aluminum-halide catalyst in the pres- 
ence of tetra-chlorethane at elevated 
temperature and under sufficient pres- 
sure to maintain the solution in the 

liquid phase. In the isomerization of n- 

butane at temperature of about 100° C. 

is employed, and the amounts of catalyst 

and tetra-chlorethane used correspond 
to 10 percent and 50 percent, respec- 
tively, by weight of the butane. 





ALKYLATION 





U.S.P. 2,409,080. Preparation of Alky- 
lated Cyclic Hydrocarbons. C. M. 
Thacker and R. T. Bell to The Pure 
Oil Company. 

Carbocyclic compounds susceptible to 
alkylation, such as benzene, are alky- 
lated with alkyl mercaptan or alkyl] sul- 
fide in the presence of copper pyro- 
phosphate at a temperature of 200-525° 
C. The inorganic catalyst can be sup- 
ported on activated charcoal, and ele- 
vated pressure, such as 100-500 psi, may 
be employed in the alkylation reaction. 


U.S.P. 2,409,090. Ethylene Alkylation. 
R. E. Woodward, W. P. Hawthorne, 
and J. R. Meadow to Socony-Vacuum 
Oil Company. 

Isoparaffins, such as isobutane, are 
alkylated with ethylene by dispersing 
their vapor mixture heated to 400-1000° 
F. in a body of liquid HF maintained 
at a temperature of 100-200° F., under 
sufficient pressure to maintain liquid 
HF in said body. 


U.S.P. 2,409,389. Alkylation Process. 
C. R. Ringham to Phillips Petroleum 
Company. 

An alkylating reactant, such as ethyl- 
ene, and an alkylatable hydrocarbon, 
such as isobutane, are reacted in the 
presence of a liquid alkylation catalyst, 
such as AlCl;-hydrocarbon complex. The 
reaction is conducted in at least two 
series of reactors having two reactors 
in each set. A mixture of an excess of 
alkylatable hydrocarbon and alkylating 
reactant is passed to the bottom of each 
of the reactors, ard a mixture of alky- 
latable hydrocarbon and alkylating re- 
actant is also passed to an intermediate 
point of the first reactor of each set. A 
portion of the liquid catalyst is passed 
from a common source to the bottom of 
the first reactor of each set in an amount 
not greater than that which will permit 
the catalyst to be the dispersed phase 
in the resulting mixture. An intimate 
hydrocarbon-catalyst mixture is passed 
trom the top of the first reactor to each 
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It says 


“STOP” to Solids — 
a ClOMS TM AIT K 





. 


A BETTER Strainer to “police your pipelines’ 
¢ FIRST— The Screen, a high-grade woven Monel 
wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 

¢ SECOND — Finish. Cadmium plated for protec- 
tion against corrosion and for better appearance. 
¢ THIRD— Easily Cleaned. Blow-off bushing 
made for easy removal. Bushing and Screen 
come out together. Screen automatically aligns 
on reassembly. 

e THOUSANDS IN SERVICE—Sold by over 100 
Mill Supply Houses. 

6 sizes from 14" to 2” for pressures up to 600 
Ib. Reasonably priced. See your supply house 
or write for Bulletin S-201. 


YARNALL-WARING COMPANY 
128 Mermaid Ave. PHILADELPHIA 18, PA. ' 





WAY STRAINERS 
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FAST, SAFE CLEANERS 
FOR HEAT EXCHANGER, 
CONDENSER TUBES 


Airetool’s geared tube cleaner for small 
diameter tubes (illustrated above) cuts 
down time — cleans heavily scaled heat 
exchanger and condenser tubes quickly, 
thoroughly and without damage to tube 
walls. Straight flute. drill, spiral brush 
and reamer heads make this cleaner ef- 
fective against all scale conditions. 


Quiet, too. The muffler cuts motor noise 
so that ordinary conversation can be car- 
ried on while cleaner is in operation — 
without reduction in power. 


Airetool Expanders for heat exchanger, 
condenser and other small diameter tubes 
are built by skilled mechanics from care- 
fully tested, high quality alloy steel. 


Write Airetool Mfg. Co., 300 S. Center St., 
Springfield, Ohio, for bulletins on tube 
cleaners and expanders for refineries. 


RETURN BEND CLEANER 


Airetool's return bend cleaner, with flex- 
ible shaft, is used with the light, sturdily 
constructed, powerful buffing motor. (Il- 
lustrated) The motor has convenient, effi- 
cient one-hand grip and trigger control. 


when hours count 
use AIRETOOL 


tube cleaners 















MIDGET CLEANERS FOR 
LIGHTLY SCALED TUBES 


Midget ¢ 
universa 
drill head. 




















There is an Aire- 
tool Cleaner for 


every type of tu- 
bular construction ! 
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set to the bottom of the second reactor 


of the same set. A vigorous and inti- 
mate mixing of the contents of each 
reactor is effected during passage from 
bottom to top: of the reactor. The ef- 
fluent of each second reactor is passed 
to a primary settling zone to separate 
the bulk of the liquid catalyst. The sepa- 
rated hydrocarbon effluent of each pri- 
mary settling zone is combined as is the 
catalyst effluent of each of these zones. 
A cooled portion of the combined hydro- 
carbon effluent is passed to the bottom 
of the first reactor of each set, while a 
further portion thereof is passed to a 
secondary settling zone where substan- 
tially all of the entrained catalyst is re- 
moved from the hydrocarbons. The sep- 
arated catalyst is mixed with the afore- 
said combined catalyst effluent to pro- 
duce a common catalyst source where- 
in the catalyst is adjusted to maintain 
a desired catalytic activity by with- 
drawal of a portion of this catalyst 
source as spent catalyst and by addi- 
tion of fresh catalyst constituents. 


U.S.P. 2,409,544. Alkylation of Hydro- 
carbons. L. A. Clarke to The Texas 
Company. ° 
An aviation gasoline is produced by 

alkylating a molar excess of isobutane 

with a cracked C:-gas fraction contain- 

ing ethylene and not more than 10-20 

percent by weight of propylene based 

on the ethylene in the presence of an 

AICI: cataylst. The volume ratio of cata- 

lyst-to-hydrocarbons used is in excess 

of .0.06:1. A temperature of 105-130° F. 

and a pressure sufficient to maintain 

isobutane in the liquid phase are main- 
tained in the reaction zone. A promoter 
is added in an amount sufficient to pro- 
vide a HCl concentration of less than 

0.2 per cent by weight of the hydrocar- 

bon charge. The contact time required 

for producing a C2 alkylate containing a 

major proportion by volume of 2,3- 

dimethylbutane is 5-20 minutes. In an- 

other zone isobutane is alkylated with 

a C, cracked-gas fraction containing 

butylenees in the presence of a catalyst 

other than a metal halide to form a C. 
alkylate containing a high proportion of 

octanes. Gases lighter than C, are sepa- 

rated from the C: alkylate. The C2 alky- 
late and C, alkylate are debutanized and 
blended. Off gases from the debutanizers 
are combined and fractionated to sepa- 

rate an isobutane-rich fraction from a 

normal-butane fraction. 


U.S.P. 2,409,681. Chemical Process. 
R. M. Hill and C. H. Watkins te 
Standard Oil Development Company 
A catalyst adapted to promote anéd 

catalyze the reaction between an iso- 

paraffin and an olefin, e.g., between iso- 
butane and ethylene, is prepared by con- 

tacting AICI; with an isoparaffin and a 

lower olefin, such as those mentioned 

above, and an alkyl chloride or HCI at 
elevated temperatures and pressures for 

a period of 5% hours. The catalyst ob- 

tained is a brown mobile liquid with a 

specific gravity of about 1.2. 


U.S.P. 2,409,802. Production of Ethy]l- 
benzene. L. Schmerling to Universal 
Oil Products Company. 

Benzene, ethyl alcohol and ethylene 
are reacted at a temperature of 500-750° 
F. under a pressure of 200-1200 psi in 
the presence of a solid phosphoric acid 
catalyst. A ratio of 2-20 mol propor- 
tions of benzene to 1 mol proportion of 
ethyl alcohol and ethylene i is maintained. 
The ethyl alcohol is dehydrated to water 
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: Whether the equipment is for exchange of gas to gas, gas 
: to liquid or liquid to liquid, the design and fabrication 
i involve a number of factors that are not reflected in first cost. 


Whether the end result is measured in reduced maintenance 
time, increased production, better quality, interchangeabili- 
s. ty or a combination of these, the final calculation determines 


the actual price tag. 


> The M. W. Kellogg engineering and chemical laboratories— 
n- the ultra-modern pilot plants — representing an investment 
“d of over a million dollars—have worked for years to determine 
“~ profit potentials in heat exchange. These detailed and scien- 
>. tific studies offer an opportunity to refiners to hang a new 
price tag on heat exchange equipment. 


“Masterfiex” Prefabricated Piping Systems - “Mesterweld” pressure vessere 

i for Power, Refinery and Chemicel industries. Heat Exchangers. Pyrelytic end 
Seeuivee Satine Sate, Nutella ee ee 

end Cotalytic Polymerizution Units - JUIK Processes 

i for Lubricating Oil Plents. Plastic Refractories -  Rediel Brick Chimneys. 


THE M. W. KELLOGG COMPANY JERSEY CITY, NEW JERSEY 225 OADWAY, NEW YORK 7, ? 
















1S ANGELES 609 SOUTH GRAN io) TON 2 EXA 402 ESPER 
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Trois Rivieres, Quebec is 
ANOTHER LAYNE GITY 


—Mecca of skiing, fishing, canoeing, and 
hunting sportsmen, Trois Rivieres as Cana- 
da's third oldest and third largest port is 
further distinguished industrially as being 
the world's biggest newsprint manufacturing 
center. Trois Rivieres is showing solid and 
extraordinary growth. Seeking greater econ- 
omy and better water, this fine Quebec 
city is turning to Layne Well Water Sys- 
tems. Layne Water producing equipment is 
already serving military camps, airports, am- 
munition and aluminum foil plants—as well 
as the nearby city of Cap de la Made- 
leine. 


Throughout other parts of Canada, hun- 
dreds of Layne Well Water Systems are 
also serving cities, factories, military and 
ammunition plants, and a very wide variety 
of general municipal and industrial uses. 


Neither geographic location nor climatic 
conditions affect the high efficiency, long 
life, low operation cost or unmatched de- 
pendability of the world famous Layne Well 
Water Systems. For literature, address 
Layne & Bowler, Inc., General Offices, 
Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 to 16,000 gallons ef 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart. Ark. * Layne-Atiantic Co., Norfolk, 
Va. * Layne-Central Co... Memphis, Tenn. * 
Layne-Northern Co.., Mishawaka, Ind. 
Loutsiana Co., Lake Charlies, La. * Louisiana 
Well Co Monroe, La. * Layne-New York Co. 
New York City * Layne-Northwest Co. Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Pacific. Inc., Seattle. Wash. * Layne- 
Texas Co., Houston, Texas * Layne-Western Co., 
Kaneas City, Mo. * Layne-Western Co. of Minne- 
sota. Minneapolis, Minn. * International Water 
Supply Ltd., London, Ontario, Canada * Layne- 


Niispano Americana, S. A., Mexico, D. F. 
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and ethylene and the benzene is alkyl- 
ated by ethylene. The reaction products 
are separated into alkylated benzene and 
unreacted ethylene and benzene. After 
recovery of the alkylated benzene the 
unreacted mixture of ethylene and ben- 
zene is cooled under a pressure of 200- 
1200 psi in order to dissolve unreacted 
ethylene in the benzene. This solution is 
recycled to the reaction zone for further 
conversion. 


U.S.P. 2,410,070. Catalytic Alkylation 
Process. A. W. Horton, to Socony- 
Vacuum Oil Company. 

A paraffinic hydrocarbon and an 
olefinic hydrocarbon are contacted in 
gaseous phase under alkylating condi- 
tions with a homogeneous gaseous-phase 
alkylation catalyst consisting essentially 
of a bromine derivative of a light ali- 
phatic hydrocarbon, in the presence of 
oxygen. An excess of paraffinic hydro- 
carbon, such as isobutane, over olefinic 
hydrocarbon, such as propylene, is em- 
ployed. The temperature may vary be- 
tween 590-850° F., and pressures in ex- 
cess of 500 psi may be used. 


U.S.P. 2,410,071. Catalytic Alkylation 
Process. A. W. Horton, J. W. Brooks, 
and A. A. O'Kelly to Socony-Vacuum 
Oil Company 
The process of U.S.P. 2,410,070 is 

modified by employing an alkylation 
catalyst consisting essentially of chlorine 
or bromine. No oxygen need be present 
in this case. The quantity of halogen 
employed varies between 1-1.25 percent 
of the charge. 


U.S.P. 2,410,072. Alkylation of Isobutane 
with Propylene. A. W. Horton, J. W. 
Brooks, and A. A. O'Kelly to Socony- 
Vacuum Oil Company. 

Isobutane is contacted with propylene, 
in gaseous phase, at a temperature of 
750-850° F. and under a pressure in ex- 
cess of 2500 psi in the presence of an 
alkylation catalyst consisting essentially 
of a chlorine or a bromine derivative of 
an acyclic hydrocarbon which under 
alkylation conditions forms a_ single, 
homogeneous gaseous phase with the 
isobutane and the propylene. A_ chlo- 
rinated or brominated naphtha, or iso- 
butylene dibromide are examples of suit- 
able catalysts 


U.S.P. 2,410,107. Alkylation Process. 
A. N. Sachanen, A. A. O’Kelly, and 
C. G. Myers to Socony-Vacuum Oil 
Company. 

The process of this invention is simi- 
lar to that of U.S.P. 2,410,072. The same 
type of catalyst is used in the alkylation 
of a paraffinic hydrocarbon with an 
olefin, in gaseous phase, e.g., in the 
alkylation of isobutane with ethylene, at 
a temperature of 590-850° F. and under 
a pressure in excess of 500 psi. 


U.S.P. 2,410,108. Alkylation. A. N. 
Sachanen, A. A. O'Kelly, and C. G. 
Myers to Socony-Vacuum Oil Com- 
pany. 

In a process similar to the processes 
described in U.S.P. 2,410,072 and 2,410,- 
107, acyclic, alicyclic, or aromatic or- 
ganic halogen compounds which under 
the alkylation conditions employed form 
a single, homogeneous gaseous phase 
with the normally gaseous paraffinic hy- 
drocarbons and olefins to be treated, are 
used as catalysts. These catalysts are 
used in amounts of at least 0.5 percent 
by weight based on the total weight of 
the normally gaseous hydrocarbon mix- 
ture to be treated. 


U.S.P. 2,410,111. Treatment of Hydro- 
carbons. C. L.. Thomas and V. Haen- 
sel to Universal Oil Products Com- 
pany. 

Alkylated aromatics are produced by 
reacting an aromatic hydrocarbon with 
an olefin in the presence of a silica- 
zirconia catalyst, e.g., a calcined mixture 
of the hydrogels of silica and zirconia. 
Alumina can also be present in the cata- 
lyst. An alkylation temperature of 350- 
850° F. is employed. 


U.S.P. 2,410,151. Alkylation of Hydro- 
carbons. J. D. Danforth to Universal 
Oil Products Company. 

An aromatic hydrocarbon is alkylated 
with an olefin in a reaction zone contain- 
ing a solid packing material. AlCl; vapors 
are introduced to ‘this zone which is 
maintained at an alkylating temperature 
low enough to condense at least a por- 
tion of the AlCl; vapors on the packing 
material. This temperature can vary be- 
tween 30° and 300° F. A carrier gas, 
such as hydrogen or HCI may be intro- 
duced along with the AlCl; vapors. 


U.S.P. 2,410,498. Alkylation Process. 
H. J. Hepp to Phillips Petroleum 
Company. 

A low-boiling alkylatable hydrocarbon 
(such as isobutane) and ethylene are 
passed in a mol ration. of between 3:1 
and 10:1 to a first reaction zone where 
their mixture is contacted with an alumi- 
num-halide alkylation catalyst under 
such conditions that the concentration 
of unreacted ethylene in the effluent is 
between 0.2 and 3 mol percent of the 
hydrocarbons present. A_ high-boiling 
fraction comprising alkylation products 
and a low-boiling fraction comprising 
unreacted ethylene and alkylatable hy- 
drocarbon are separated from the efflu- 
ent. The low-boiling fraction is -passed 
to a second reaction zone and again sub- 
jected to alkylation under corresponding 
conditions to effect additional formation 
of alkylate. The alkyl derivatives formed, 
such as diisopropyl, are recovered from 
the effluent of the second reaction zone 
and from said high-boiling fraction. 





POLYMERIZATION, CONVERSION 


U.S.P. 2,409,247. Polymerization Process. 
is W. Brooks, A. A. O’Kelly, and 
R. H. Work to Socony-Vacuum Com- 
pany. 

Anhydrous HF is reacted with P.O; 
to form a catalyst reaction mixture. 
Olefin hydrocarbons are contacted in a 
separate zone under polymerizing con- 
ditions with the catalyst reaction mix- 
ture thus obtained. A temperature of 
0.60° C. is employed. High-octane motor 
fuel is produced. 


U.S.P. 2,409,248. Polymerization. J. W. 
Brooks, A. A. O'Kelly, and R. H. 
Work to Socony-Vacuum Oil Com- 
pany. 

Normally gaseous olefins are con- 
tacted with monofluophosphoric acid or 
difludphosphoric acid in the presence of 
paraffinic hydrocarbons at temperatures 
between 32-140° F. and under a pressure 
sufficient to maintain the olefins in 
liquid phase. High-octane motor fuel is 
obtained. Propane, butane, pentane, iso- 
butane and isopentane can be used as 
the paraffinic hydrocarbons. The cata- 
lytic material is prepared outside the 
polymerization zone. 


U.S.P. 2,409,727. Production of Olefin 
Polymers. G. C. Bailey to Phillips 
Petroleum Company. 

Di-isobutylene is contacted with P2Os 
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SERIES NO. 254 
IDEAL TUBE 
EXPANDERS 














s Fig. 254 Ideal Tube Expanders specially 
designed for expanding tubes in Con- 
densers, Heat Exchangers and similar 
units. They are precision made of special 
alloy steel. Correctly heat-treated for 
uniform toughness. 


. Write for Revised Page 61 for details. 
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BUILDERS OF OUTSTANDING PUMPS SINCE 1869 








CENTRIFUGAL RECIPROCATING 





ESTABLISHED /869 


DEAN BROTHERS PUMPS |NC. 
/NDIANAPOLIS /NO. amameatt: eauann 


323 W JENTH ST. NEW YORK HOUSTON 
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In addition to the 
new CHIKSAN XH 
forged steel Swivel 
Joint, there are over 
500 different Types, 
Styles and Sizes 
available for pres- 
eures from 300 to 
3000 psi, and tem- 
F “Tatures to 500° F. 











































The new forged steel CHIKSAN XH Swivel Joint 
combines the easy turning and effective pack-off 
— for which all CHIKSAN Joints are noted —with 


high capacity. Built of forged steel, with flame- 


hardened races, this new CHIKSAN 
Joint is designed for heavy duty serv- 
ices of all kinds, It makes possible the 
fabrication of all-steel lines with per- 
fect flexibility, yet capable of with- 
standing working pressures to 12,000 
psi... with greater safety and longer 


life. Engineering data on request. 


REPRESENTATIVES IN PRINCIPAL CITIES 


EXPORT REPRESENTATIVE: Chiksan Export Co., Bsea, Calif. 


Branches: New York 7, Houston 2 

















CHIKSAN COMPANY 








BREA, CALIFORNIA 








New Houston 2 








at a temperature of 0-100° C. for a 
period of time such that an optimum 
amount of tetra-isobutylene is produced. 
The treating period will preferably be 
between 3-7 hours. 


U.S.P. 2,409,996. Ethylene Polymeriza- 
tion. M. J. Roedel to E. I. du Pont de 
Nemours & Company. 

The polymerization of ethylene at a 
temperature of 100-400° C. and under a 
pressure of 400-3000 atmospheres is car- 
ried out in the presence of an alkyl 
hydroperoxide, such as tertiary butyl 
hydroperoxide. Preferably 0.0005-2 per- 
cent of such a hydroperoxide based on 
the total weight of ethylene is employed. 
An inert, normally liquid organic me- 
dium, such as benzene, can be added to 
the hydroperoxide catalyst. The use of 
this type of catalysts yields. high mol 
weight, tough, high-softening ethylene 
polymers free of inorganic contaminants 
and possessing excellent solubility and 
melt extrusion characteristics. 


U.S.P. 2,410,605. Interpolymers of Iso- 
butylene With an Alkyl Acetylene and 
Their Preparation. D. W. Huebner 
and J. E. Fearey to I.C.I., Ltd. 

An interpolymer of isobutylene and 
methyl acetylene is formed by treating 
their mixture with a Friedel-Crafts cata- 
lyst, such as AICI; or BFs, at a tempera- 
ture below —10° C. 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,408,146. Dehydrogenation of 
Hydrocarbons. K. K. Kearby to 
Jasco, Inc. 

Olefins to be dehydrogenated are 
diluted with steam and passed at a tem- 
perature of 1000-1600° F. over a catalyst 
which comprises a major proportion of 
MgO and minor proportions of Cr:Os 
and KO. The ratio of steam to olefins 
may vary from 15:1 to 1:1. A suitable 
catalyst is for example composed of 78 
percent MgO, 20 percent CrzOs, 1.5 per- 
cent K.O and 0.5 percent cerium oxide. 


U.S.P. 2,408,987. Catalytic Process. M. P. 
Matuszak and G. H. Morey to Phil- 
lips Petroleum Company. 
Hydrocarbons are contacted at a tem- 

perature below 600° C. with a granular 

catalyst prepared by subjecting a crystal- 
line ammonium-containing salt of 
chromic acid, which comprises at least 
one metal other than Cr, to controlled 
heating at a temperature below that at 
which the salt decomposes with incan- 
descence, until the salt is completely 
decomposed while retaining its crystallic 
shape. The process which is particularly 
useful in the dehydrogenation of paraf- 
fins changes the C:H ratio of the treated 
hydrocarbons. The crystalline compound 


employed in the production of the un- 


glowed metal chromate catalyst may have 
the formula (NH«)eM(CrO,):.2NHs, 
where M can represent Cu or Cd, or 
both. The catalyst is superior in cata- 
lytic and mechanical properties to cata- 
lysts obtained by ignition of chromic 
acid salts. 


U.S.P. 2,409,235. Continuous Process for 
Effecting Catalytic Reactions. H. V. 
Atwell to The Texas Company. 

A stream of finely divided solid syn- 
thesis catalyst containing a _ carbide- 
forming metal flows in succession 
through a primary and then a secondary 
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| Gogincering and (Bnsteuction Division 
| JONES & LAUGHLIN SUPPLY COMPANY 
Se SY, TULSA, OKLAHOMA 







A 2000 pound Pressure-Tight 


High Alloy Casting Assembly 





y 








i 
DURASPUN 
_——- 






Centrifugally 
Cast Tubes 






This is the “coil” of a special heat 
exchanger alloyed and cast for a 
large company in the Rocky Moun- 
tain area. It's an excellent example 
of the kind of work our metallurg- 
ists and foundrymen are capable 
of turning out. 





Backed by 25 years’ experience with high alloy 
static castings and 16 years with centrifugal cast- 
ings, we are in a position to produce any chrome- 
iron or chrome-nickel casting within the range of 
our electric furnace capacity—namely, about 4 tons 
for any one pour. We have an X-ray testing ma- 
chine. We can finish the casting to any degree 
desired. 


Write us about your problem. Send us drawings 
for a quotation. 








THE DURALU I COMPANY 





| the preferred catalyst metals. A tem- 


| 0.5 second. The same products and/or 


| pentadiene, and their respective dimers 


| pressures of at least one atmosphere, 


| fraction of higher boiling range and 


| boiling substantially within the gasoline 


| intermediate fraction is passed through 








| polymerizing treatment described above 


- the paraffins and the latter are passed 


conversion zone in a continuously re- 
curring cycle. While in the primary zone 
the catalyst is contacted with CO at an 
elevated temperature under such condi- 
tions that metallic carbide is formed on 
the catalyst in substantial amount. The 
carbide-containing catalyst is then con- 
tacted in the secondary zone with hy- 
drogen under conditions such that me- 
tallic carbide is decomposed and carbon- 
containing compounds of higher mol 
weight than methane are formed Per. 
ticularly liquid hydrocarbons. C& F 

and Ni used in the form of a powder are 















perature of 350-425° F. is advantageously 
employed in the first zone and a tem- 
perature of 200-400°F. in the second 
zone. 









U.S.P. 2,409,259. Preparation of Conju- 
gated Dienes. T. F. Doumani and 
R. Deery (now bearing the name R. F. 
Deering) to Union Oil Company. 

A hydrocarbon mixture comprising 
butanes and butenes is contacted with a 
catalyst at a temperature of 430°-540° C 
and under superatmospheric partial pres- 
sure in the absence of added hydrogen 
Butadiene and its dimer are produced 
concurrently. The dimer is depolymer- 
ized by subjecting it to a temperature of 
600-1000° C. at subasmospheric _pres- 
sures for a contact time of 0.01-5 sec- 
onds, whereafter the reaction is quenched 
by cooling the reaction products to a 
temperature below 300° C. within about 































other dienes, such as isoprene or cyclo- 


can also be obtained by cracking petro- 
leum hydrocarbon fractions at tempera- 
tures of 650-1100° C, and partial 









separating from the reaction mixture a 
fraction boiling below 65° C. from a 







subjecting this latter fraction to the de- 






U.S.P. 2,409,382. Aviation Gasoline Pro- 
duction. E. B. Peck to Standard Cata- 
lytic Company. 

A cracked hydrocarbon stock contain- 
ing olefins, naphthenes, and parafins and 









range is vaporized. The vapors are frac- 
tionated to form a light fraction, an 
intermediate hexane to octane fraction, 
and a heavy fraction, said light fraction 
and said heavy fraction containing com- 
pounds of relatively high antiknock value 
as compared with said intermediate frac- 
tion. The light fraction and the heavy 
fraction are blended to gasoline. The 










a heating coil and thence to a hydro- 
genation zone in which naphthenes are 
converted into aromatic compounds, and 
olefins are saturated. A product consisting 
principally of aromatic compounds and 
paraffins of 6-8 C atoms is formed. The 
aromatic compounds are separated from 









through a heating toil and to a zone 
where they are converted into a product 
composed mainly of aromatics. The aro- 
matics produced in the two conversion 
steps are combined. 







U.S.P. 2,409,390. Process for Simulta- 
neously Isomerizing and Separating 
Cycloparaffins from Acyclic Paraffins 
by Means of an Aluminum Halide- 
Hydrocarbon Complex. W. F. Ross 
and P. Pezzaglia to Shell Develop- 
ment Company. 

Cycloparaffins of hydroaromatic struc- 
ture are produced from a hydrocarbon 
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oc A 
RUBBER 
BALLOON 
HELPED 

DESIGN ... 








* This is a rubber balloon partly filled with water and subjected 


to a low internal pressure ... When placed on a table it takes 
the form of a spheroid. 8 a * a Go iD 
» yg G ' 1) . . . the most economical and efficient pressure 


storage tank for hydrocarbons ranging in vola- 
tility from motor gasoline to natural gasoline 

* This is a 10,000-bbl. smooth Hortonspheroid . . . Note the 

similarity in shape with that of the balloon in the photo above. 





Take an ordinary toy balloon, partly fill it with water 
and pump some air into it. Place it on a table and 
it will take the shape shown in the photo above. The 
liquid tends to flatten the balloon while the pressure 
tends to inflate it. The “shell” stresses are uniform. 

We used this principle in designing the Horton- 
spheroid. All of the plates in the shell of the Horton- 
spheroid, including those in the roof and bottom, are 
stressed in tension and are thus effective in resisting 
pressure. 

In an ordinary storage tank, the plates in the roof 
and bottom are not stressed and the cylindrical shell 
must be of sufficient thickness to resist the entire burst- 
ing force of the liquid. This effective use of materials 
helps to make the Hortonspheroid one of the most 
economical types of pressure storage tank available. 

Smooth Horteaspheroids have been built in capaci- 
ties from 2,500 to 40,000 bbls. and for gauge pressures 
as high as 75 lbs. per sq. in. Noded type Horton- 
spheroids can be built in capacities up to 120,000 bbls. 
Write our nearest office for Bulletin E describing the 
Hortonspheroid in detail. 


CHICAGO BRIDGE &« IRON COMPANY 
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HELICOID GAGES 


Remain Accurate Longer 
HERE’S WHY: 


The movement of the 
ordinary pressure gage 
operates by means of a 
toothed segment and a spur 
gear as shown at right. 

= 


























Qin 12 times, the teeth of this new, 
unused sector are jagged — anything but uni- 
form. Pinion teeth are cut the same way. Fric- 
tion, wear and consequent inaccuracies are caused 
by these rough surfaces 
rubbing together. 


ce Gage move— 
ment has a polished, 
graphited Bakelite cam 
and a polished helicoid 
roller — instead of sec— 
tor and pinion. 
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@= of Helicoid movement magnified 12 times, 
shows smooth, polished surface. Helicoid 
roller surface is also highly polished. Longer 
wear and smoother operation result from these 
two polished surfaces in 
rolling, point contact. 














Only Helicoid Gages have the Helicoid move- 
ment. That is one of several reasons why Heli- 
coid is a better, longer-lasting pressure gage. 
Write for our complete catalog. 







HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 





mixture containing cycloparaffins of 
non-hydroaromatic structure and open- 
chain paraffins of about the same boil- 
ing range by fractionally distilling the 
hydrocarbon mixture in the presence of 
a preformed aluminum halide-hydro- 
carbon complex and hydrogen halide. 
A vapor fraction comprising paraffins, 
and a liquid fraction comprising alumi- 
num halide-hydrocarbon complex and 
cycloparaffins of hydroaromatic struc- 
ture is formed. 


U.S.P. 2,409,587. Combination Hydro- 
carbon Dehydrogenation and Hydro- 
genation Process. A. S. Ramage to 
Albert A. F. Maxwell. 

Hydrocarbons to be converted to 
other hydrocarbons poorer in hydrogen 
are contacted in the vapor state in the 
absence of free reactive oxygen, with a 
| mixture of molybdenum oxide, chro- 

mium oxide, and ferric oxide activated 
by vanadium pentoxide. The tempera- 
ture of the oxide mixture and vapor is 
controlled between 800° and 1100° F. so 
as to oxidize only a part of the hydrogen 
component of the hydrocarbon. The 
reaction products comprise principally 
aromatics and lesser quantities of other 
unsaturated hydrocarbons, and steam. 

Part of the olefins may then be hydro- 

genated to produce lower-boiling satu- 

rated hydrocarbons. 


_ U.S.P. 2,409,695. Method for Improving 
| Aviation Fuels. K. C. Laughlin to 
Standard Oil Development Company. 
A naphtha fraction containing naph- 
thenes and added hydrogen is contacted 
| with a molybdenum oxide-alumina cata- 





























lyst at 850-1100° F. and at elevated pres- 
| sure. The reaction products are frac- 
| tionated to recover a fraction rich in 
| aromatics which is subjected to solvent 
| extraction. Aromatics are recovered 

from the extract phase. The raffinate 
| phase is contacted at 850-1050° F. with 
| a promoted chromia-alumina catalyst 
| and a further quantity of aromatics is 
| recovered from the products of the sec- 
ond reaction. 


U.S.P. 2,409,815. Manufacture of Olefins. 
C. K. Viland and H. Y. Hyde to Tide 
Water Associated Oil Company. 

A hydrocarbon fraction consisting es- 
sentially of normal hexane is heated to 
temperature of 1000-1300° F. in the 
presence of added amounts of ethane, 
ethylene, propane, or propylene and in 
the absence of other added hydrocar- 
| bons. The resulting products are frac- 
| tionated and a mixture of Cs hydro- 
carbons is separated. The molal ratio of 
n-hexane to C: and Cs; hydrocarbons 
subjected to the reaction shall be be- 
tween about 1:1 and 1:7. 


U.S.P. 2,410,044. Hydrocarbon Catalyz- 
ing Process. R. E. Burk and E. C. 
Hughes to The Standard Oil Com- 

pany (Ohio). 

] A naphtha containing non-benzenoid 
hydrocarbons is aromatized by subject- 
ing it in admixture with hydrogen and a 
hydrocarbon of 4 C atoms at elevated 
pressure and a temperature of 800-1200° 
F. to the action of a metal oxide contact- 
mass formed by: co-precipitation from a 
sdlution of salts of tin or antimony, 

| aluminum .and «chromium, or of tin, 

| beryllium and chromium. The tin or 
antimony, constitute 1-30 mol percent of 
the contact mass. 


U.S.P. 2,410,048. Chemical Process. D. L. 
Campbell to Standard Oil Develop- 
ment Company. 

In the production of butadiene and its 
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Corkboard insulation holds these chambers 
within 1 degree of 50° F. 





XTREMELY accurate tempera- 

ture control can be maintained 
in low-temperature processing cham- 
bers, indoors or out, when they’re 
insulated with Armstrong’s Cork- 
board. Applied in correct thickness, 
this material virtually eliminates the 
influence of outside temperatures. 

Corkboard and cork covering are 
particularly efficient insulations in 
refineries. They have low thermal 
conductivity and high resistance to 
moisture. They are light in weight 
and fire-resistant. Successive layers 
bond together strongly. Cork can be 
given weatherproof finishes that 
have a high degree of fire resistance. 

Cylindrical tanks, towers, and 
other vessels over 54” o.d. are effi- 
ciently insulated with Armstrong’s 
Corkboard scored and bent to fit 
the contour of the vessel. Corkboard 
can readily be cut and fitted tightly 
over irregular shapes. 

On cylindrical vessels under 54” 
o.d. and over 20” o.d., Armstrong’s 
Corkboard Lagging and Discs are 
employed. And for piping and pipe 
fittings of all sizes from 14” up, 
Armstrong’s Cork Covering and Fit- 
ting Covers are recommended. 

When maintenance of any tem- 
perature, low or high, adds to the 
efficiency of a process, it usually 
pays to insulate the equipment in 
which the process takes place. If 
you have a_ temperature-mainte- 
nance problem, talk it over with 
one of Armstrong’s engineers. Just 
write to Armstrong Cork Com- 


pany, Building Materials < 
Division, 7501 Concord St., ®) 
Lancaster, Pennsylvania. 44 
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Tank primed with Asphaltic + 
Priming Paint 
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First layer Armstrong's Cork- ee 
board, banded on RE: COE 
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Second layer Armstrong's 
Corkboard, banded on Se PRI. So % ot 











Weatherproof finish 
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Shown above are two of four Stratco 
Contactors at Philadelphia Refinery 
of the Gulf Oil Company. These 
vessels are efficiently insulated with 
2 layers of Armstrong’s Corkboard, 
each 114.” thick erected in hot asphalt 
and secured with galvanized bands. 
50° F. is held + 1° in these chambers. 


ARMSTRONG’S INDUSTRIAL INSULATION 


Complete Contract Service 


For All Temperatures 





\ 


To 2600° 
Fahrenheit 
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PEERLESS 
Hydro-Foil PUMPS 


Move huge volumes of water 
against low and medium heads 


PEERLESS 
MIXED-FLOW 
PUMPS 
CAPACITIES: UP TO 
220,000 G.P.M. 


Cutaway view 
of Mixed-Flow 
multi-stage 

pump impeller 
and bowl con- 
struction reveal- 
ing high efficiency 
impellers utilized 
for more econom- 
ical water lift. 














To rapidly move and re-move 


maximum amounts of water. 


The most modern principles of aero and 
hydro-dynamic design are embodied in 
Peerless Mixed-Flow pump design and con- 
struction, attaining new high efficiencies in 
large volume water lift and lowering over- 
all maintenance and pumping costs. 


Numerous successful applications of 
Peerless Mixed-Flow Pumps include: drain- 
age; sewer and flood control service; de- 
watering; irrigation water diversion; flood- 
ing of agricultural lands; industrial and 
process work including condensers, circu- 
lation of liquors, etc. 


PROPELLER TYPE PUMPS 


Peerless pumps, embodying the Hydro-Foil prin- 
ciple, are also available in the propeller type and 
are capable of handling identical capacities of the 
Peerless mixed-flow pump. Request Bulletin B-148 
on design, construction and application data of 
grees two outstanding types of Peerless Pumps, 
or large-volume water pumping. 


PEERLESS PUMPS 











homologues at relatively high tempera- 
tures, for example by dehydrogenation 


of butene, the hot reaction products 
from the diolefin formation step are 
rapidly quenched by contacting them 


first with water and then with a rela- 
tively cool liquid comprising a fat oil. 
Cooled product gas is separated from 
the quenching liquid, and a _ diolefin- 
containing fraction is hquefied. Uncon- 
densed gases are separated and washed 
with an absorber oil to recover diolefins 
therefrom. The fat oil formed in this 
washing step is utilized in the quenching 
step. 


U.S.P. 2,410,445. Production of Di- 
olefinic Hydrocarbons by Reaction of 
an Alcohol with an Acetylenic Hydro- 
carbon. V. N. Ipatieff and H. Pines 
to Universal Oil Products Company. 
A diolefin, such as 1,3-butadiene, is 

produced by reacting an alkanol, such as 
ethanol, and an alkyne, such as acety- 
lene, at a temperature of 200-600° C. in 
the presence of a metal-oxide catalyst 
having both dehydrating and ‘dehydro- 
cenating activities and consisting of at 
least one of the oxides of Al, Th, Mg, 
or Si. A pressure of less than 20 at- 
mospheres is preferably employed in the 
reaction 


U.S.P. 2,410,642. Process for Oxidation. 
A. Farkas and A. F. Stribley to Union 
Oil Company of California. 

A saturated cyclic hydrocarbon is 
treated in the liquid phase with a gas 
containing free oxygen at temperatures 
of 200-350° F. and at pressures of 50- 
300 psi until between 0.1-10 percent of 
the molecules are oxidized. This propor 
tion of oxidized molecules is thereafte: 
maintained by withdrawing partially 
oxidized liquid, which is passed to a 
fractionating column wherein unoxidized 
hydrocarbon is vaporized and distilled. 
Unvaporized partial oxidation products 
containing one atom of oxygen per mol 
are withdrawn from the bottom of the 
fractionating column. The vaporized un- 
oxidized hydrocarbon is condensed and 
returned together with additional quan- 
tities of saturated cyclic hydrocarbon to 
the oxidation step. Exhaust gases and 
vapors from this step are passed through 
a condenser and into a separator from 
which condensed hydrocarbon is re- 
turned to the oxidation zone. Partial 
oxidation products containing the same 
number of C atoms per mol as the satu- 
rated cyclic feed hydrocarbon and con- 
taining one oxygen atom per mol are 
thus obtained. For example, 1-methyl- 
cyclohexanol and 2-heptanone or a mix- 
ture thereof are obtained from methyl- 
cyclohexane. 





DESULFURIZATION 





U.S.P. 2,409,690. Desulphurization of 
Hydrocarbon Oils. E. W. S. Nichol- 
son and A. K. Redcay to Standard 
Oil Development Company. 

A mixture of vaporized’ lower-boiling 
hydrocarbon oils and hydrogen is con- 
tinuously contacted with a desulfurizing 
catalyst at an elevated temperature for 
a period of time sufficient to materially 
reduce the amount of sulfur compound 
in the oil but insufficient to form -sub- 
stantial C deposits ‘on the catalyst. The 
reaction is preferably carried out under 
a pressure ranging from atmospheric to 
200 psi and at a temperature of 400-800° 
F. Catalytic material is continuously re- 
moved from the treating zone while it 
contains relatively little sulfur, and is 





treated in a reactivating zone with hy- 
drogen in an amount and at a tempera- 
ture sufficient to remove the4sulfur from 
the catalyst, which is then returned to 
the treating zone. 





HEAVY OILS AND WAXES 





U.S.P. 2,409,296. Lubricants. R. F. Mc- 

Cleary to The Texas Company. 

The lubricant described comprises a 
hydrocarbon oil and a quantity of less 
than 5 percent by weight of an oil- 
soluble sulfurized derivative of partially 
hydrogenated cardanol, such as a sul- 
furized derivative of a partially hydro- 
genated phenolic distillate obtained from 
the distillation of cashew nut-shell oil 
This lubricant possesses enhanced anti- 
oxidant and anti-corrosive properties. 


U.S.P. 2,409,303. Lubricating Oil. J. R 
Morris and R. F. McCleary to The 
Texas Company. 

The lubricant according to this patent 
comprises a mineral lubricating oil -hav- 
ing incorporated therein 0.1-5 percent by 
weight of an oil-soluble metal derivative, 
particularly a metal salt, of an alkyl sub- 
stituted aryloxy sulfide and 0.5-5 percent 
of a sulfurized terpene hydrocarbon. An 
oil-soluble alkaline-earth-metal salt of an 
alkyl phenol sulfide and a_ sulfurized 
terpinolene can, for example, be used as 
the additive. The lubricant produced has 
detergent and anti-oxidant or anti-corro 
sive properties. 


U.S.P. 2,409,333. Lubricant and Method 
or Preparing Same. LD. L. Wright and 
C. W. Bohmer to Standard Oil De 
velopment Company. 

The lubricant described in this patent 
consists of approximately 50-85 percent 
mineral white oil, 50-10 percent light 
petrolatum, 0-10 percent paraffin wax, 
and a viscosity-increasing linear polyme: 
of an oxygen-containing aliphatic com- 
pound in an amount selected according 
to the average mol weight of the poly- 
mer. 10-15 percent of a polymerized 
acrylic acid ester may, for instance, be 
employed. The lubricant is chemically 
and particularly nitration-resistant. 


U.S.P. 2,409,686. 
U.S.P. 2,409,687. Compounded Lubricat- 


ing Oil. J. G. McNab and D. T. 
Rogers to Standard Oil Development 
Company. 


The mineral lubricating oil according 
to this patent contains a small quantity, 
sufficient to stabilize the oil, of a re- 
action product of a sulfide of phosphorus 
with a compound of the formula 
(RArX)2M, where Ar is an aromatic 
nucleus, R is an alkyl radical with at 
least 5 C atoms, X is oxygen, or sulfur, 
and M is Ca, Sr, Ba, Mg, or Zn. Such 
a reaction product can, for example, be 
obtained by reacting elemental S and 
elemental P with the reaction product 


obtained from Ba (OH): with a tert. 
octyl phenol. 
U.S.P. 2,409,687 for a “Sulfur and 


Metal Containing Compoiind” claims the 
product used, for example, according to 
U.S.P.. 2,409,686 for the stabilization of 
lubricating oil. The product is useful 
also for other purposes. 


U.S.P. 2,409,726. Lubricant Composition. 
C. Winning and J. G. McNab to 
Standard Oil Development Company 
The patent relates to a lubricant suit- 

able for use at high temperatures which 

comprises a major proportion of a min- 
eral-oil base stock, a minor proportion, 
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sufficient to impart detergent properties 
to the lubricant, of a metal salt of a 
polybasic inorganic acid which contains 
at least one oil-solubilizing organic 
group, and a minor proportion, sufficient 
to inhibit varnish formation, of a higher 
alcohol. The said metal salt can, for ex- 
ample, be a barium salt of petroleum 
sulfonic acid, and the alcohol shall 
preferably contain at least 8 C atoms, as 
tor instance stearyl alcohol. 


U.S.P. 2,409,799. Lubricant. E. N. Rob- 
erts to Standard Oil Company (India- 
ana). 

The lubricating oil according to this 
patent contains 0.001-5 percent of a 
polyamino poly-arylmethane and 0.001- 
10 percent of a neutralized phosphorus- 
and sulfur-containing reaction product 
of phosphorus sulfide and a hydrocar- 
bon, such as an olefin with at least 20 C 
atoms, e.g., a propylene polymer or an 
isobutylene polymer. 


U.S.P. 2,409,877. 

U.S:P. 2,409,878. Lubricating Oil. R. L. 
May to Sinclair Refining Company. 
The petroleum lubricating oil de- 

scribed in this potest contains a minor 

proportion, e.g. 0.1-2.5 percent by 
weight of the oil base, of an oxidation 
inhibitor resulting from the reaction of 
an alkylated phenol with the condensa- 
tion product of turpentine and P.Ss. The 

alkyl group of the alkylated phenol is a 

saturated aliphatic redical preferably 

containing at least 5 C atoms. Diamyl 
phenol may, for example, be used. The 
production of the inhibiting ——s 

is claimed and described in U.S.P 

2,379,312. 
According to U.S.P. 2,409,878 the re- 

action product of zinc oxide with the 
organic compound used as inhibitor in 
the preceding patent is employed as oxi- 
dation retarding admixture for petro- 
leum lubricating oil. 


U.S.P. 2,410,381. Lubricating Oil Com- 
position. V. N. Jenkins to Union Oil 
Company of California. 

The invention relates to a lubricating 
oil composition which comprises about 
25-99 percent by weight of a mineral 
lubricating oil and about 1-75 percent of 
a blending agent. This blending agent 
has a viscosity above 10,000 seconds 
Saybolt Universal at 210° F. and is pro- 
duced by chlorinating paraffin wax and 
dechlorinating the product obtained at 
temperatures between 400-600° F. with- 
out substantial polymerization. Wax 
olefins thus obtained are distilled to re- 
move any polymerized material formed. 
The wax olefins are then polymerized 
and subsequently extracted with a nor- 
mally gaseous hydrocarbon with 3 or 4 
C atoms having high solvent power for 
paraffin wax and wax olefins and low 
solvent power for the polymerized prod- 
ucts at the temperature of extraction. 
The polymerized products form the 
blending agent for the lubricating oil. 
Anhydrous aluminum chloride may be 
employed as the catalyst in the poly- 
merization and propane as the solvent 
for the wax at 170° F. 


U.S.P. 2,410,483.. Process of Dewaxing 
Oils. E. M. Dons and O. G. Mauro to 
Mid-Continent Petroleum Corporation. 


A heated stream of wax-bearing oil is 
introduced into an elongated passage- 
way where it is forcibly mixed with 
streams of relatively cool dewaxing sol- 
vent at successive stages. A cooled solu- 


tion containing minute wax nuclei 
crystals at approximately the cloud 
point of the solution is thus graduall 
formed. Streams of colder dewaxing sol 
vent are then injected into the steam of 
waxy solution at sticcessive additional 
stages. Additional wax is progressively 
deposited around the minute nuclei 
formed before, and the dimensions of 
the individual crystals are gradually in- 
creased. The volumes of the streams of 
colder ‘solvent are progressively in- 
creased at consecutive stages to bring 
about a more rapid growth of the 
crystals. The linear velocities of the 
moving mixed stream in these consecu- 
tive stages shall be between %4-3 feet per 
second. The solution formed is sepa- 
rated from wax crystals by filtration 
after cooling. 


U.S.P. 2,410,578. Mineral Oil Composi- | 
to Socony- | 


tion. Giammaria 

Vacuum Oil Company. 

The mineral oil composition according 
to this patent comprises a viscous min- 
eral oil fraction having in admixture 
therewith a minor proportion of a lig- 
nin ester of an aliphatic acid of at least 
16 C atoms, such as lignin stearate with 
at least 3 hydroxyl groups of the lignin 
esterified with the stearic acid. The 
quantity of the lignin ester used shall be 
sufficient to depress the pour point of 
the oil fraction, 0.05-10 percent of the 
ester being normally used. 
U.S.P. 2,410,613. Flushing Oil. R. F. 

Ruthruff. 

The flushing oil for cleaning the 
crankcases of internal-combustion .en- 
gines comprises a fraction from the 
products of the catalytic reforming of 
heavy naphtha, which fraction boils 
within the approximate range of 400- 
535° F. and exhibits a kauri-butanol 
value in excess of 100. A mineral lubri- 
cating oil of a viscosity within the range 
30-300 Saybolt Universal seconds at 
100° F. can be admixed. 


U.S.P. 2,410,650. Lubricant Composition. 








J. Giammaria to Socony-Vacuum | 


Oil Company. 

The lubricant composition comprises 
a major proportion of a viscous hydro- 
carbon oil and an oil-miscible metal 
salt, e.g., a zinc salt of a wax-ayrl-sub- 
stituted thio acid of phosphorus, such 
as a wax-substituted diphenyl dithio- 
phosphoric acid, in an amount sufficient 
to exert detergent and anti-corrosive 
properties in the oil under heavy duty 
service. The wax group contains at 
least 20 C atoms. 


U.S.P. 2,410,652. Compounded Lubricat- 
ing Oil. J. R. Griffin, Jr., and P. R. 
Van Ess to Shell Development Com- 
pany. 

The low-ash-content lubricating oil 
for high-temperature internal-combus- 
tion engines contains an _ oil-miscible 
metal salt of the condensation product 
of an aldehyde and an aromatic hydroxy 
compound, such as the calcium salt of 
the condensation product of formalde- 
hyde or acetaldehyde with alkyl naphthol 
or octylphenol. This additive is used in 
an amount sufficient to give high- 
temperature detergent action to the lu- 
bricant, but not in excess to 0.25 per- 
cent, based on sulfate ash. An oxidation- 
inhibiting quantity of an oil-soluble, 
relatively stable aromatic amine anti- 
oxidant is also added to the lubricant, 
such as 0.1-0.5 percent of naphthylamine 
or dinaphthylamine. 
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A boiler feed pump in a Philadelphia plant 
ceased to deliver. Inspection showed that the 
valve seat had become loose, worked up and 
down, and worn out the threading. 


To obtain a new oversize seat would have 
meant long delay. The engineer remembered 
Smooth-On No. 1 Iron Cement. He had the worn 
valve seat cleaned, then reset it with Smooth-On 
and let it stand overnight. 


Next morning the pump went back into reg- 
ular service. Three years later the valve was 
reported still working perfectly under 125 Ibs. 
pressure at 200° F. 


Smooth-On No. 1 has been sealing cracks, 
stopping leaks, tightening loose parts and fix- 
tures in mills, plants and factories for the past 
50 years. A standby with engineers, mechanics 
and maintenance men for both emergency and 
routine repairs. Effective, durable, inexpensive. 
Your supply house has it in 1-, 5-, 25 and 100-Ib. 
sizes. If you do not find it there, write us. 


FREE 


FAMOUS 
REPAIR 
HANDBOOK 


Over 1,000,000 already put in 
circulation. , concise di- 
rections for dozens of practi- 
cal, tested, short-cut meta! 
repairs made without heat. 40 
pages. 170 diagrams. Pocket 
size, Just maij the coupon. 








«=+-++-+-+ FILL OUT AND MAIL------- 


SMOOTH-ON MANUFACTURING CO., Dept. 11A 
570 Communipaw Ave. 
Jersey City 4, N. J. 


Please send the FREE Smooth-On Handbook. 


Do il wilh 


SMOOTH-ON) 
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NEW EQUIPMENT 
_.. MANUFACTURERS’ - LITERATURE... 





FOR FREE COPIES OF MANUFACTURERS’ 


LITERATURE OR MORE INFORMATION ON 


PRODUCTS DESCRIBED ON THESE PAGES, USE THE MAILING CARD INSERTED IN THIS ISSUE 





1—Pipe-Thickness Gauge 

General Electric Company, Special 
Products Division, Schenectady, New 
York, has announced a gauge designed 
to measure the thickness of iron or steel 
pipes from the outside. Called a pipe- 
thickness gauge, Type MS-A, the instru- 
ment can be used on pipes up to 4-inch 
thickness and from 1 to 2 inches in di- 
ameter. Applications include checking 
the safety factor of pipes and tubing 
carrying petroleum liquids, chemicals, 
steam, or gas. 

The gauge consists of an indicating 
instrument, a gauge head, and a saddle 
which is connected to the gauge head by 
two screws. A different saddle is re- 
quired for each diameter of pipe. To 
operate, the saddle is placed upon the 
pipe, and thickness is indicated in frac- 
tions of an inch on the indicating instru- 
ment. 

The gauge measures the average thick- 
ness of a pipe over an area of several 


square inches. Accuracy of plus or minus’ 


1/64-inch can be obtained on clean sur- 
faces, and 1/32-inch on ‘dirty surfaces. 
Dirt, scale, and paint on the inside of a 
pipe do not add to the thickness reading. 
The gauge head and saddle combination 
weighs about 6% pounds. The instru- 
ment operates on 115-volt, 60-cycle 
power. 
CHECK THE CARD AT PAGE 200 


2——Superheaters 

Selas Corporation of America, Phila- 
delphia 34, Pennsylvania, manufactures 
a small and compact superheater with 
which steam, air and other gases are 
superheated by a method based on con- 
tinuous heating principles. Temperatures 
to 2000° F. are uniformly maintained at 


Steam is superheated by continuous heating 

methods in the Selas Superheater. Combustion 

controller, in foreground, delivers correctly pro- 

portioned gir-gas mixture at correct pressure 
to burners. 


200 


G-E Pipe-Thickness Gauge, Type MS-A 


pressures limited only by characteristics 
of heating coils. Design lends itself to 


adaptation for individual heatjng re- 
quirements. Ideal operating conditions 
can be approached for each installation. 
Burners which transmit a high percent- 
age of heat by radiation are patterned 
on each side of the superheater to pro- 
duce the desired heat gradient. 

A manufacturer of jet apparatus re- 
ports favorably on a Selas installation 
for superheating steam to test jet appa- 
ratus at actual operating temperatures 
and pressures. Saturated steam is fed to 
the superheater at test pressure and tem- 
perature is raised to the value for which 
the jet is designed. The superheater also 
is used to heat air for test purposes. 
Thus, sufficient quantities of steam or 
air, economically superheated, are avail- 
able on short notice. 

For increased convenience the super- 
heater is mounted on wheels so that it 
can be moved about the test-bay as re- 
quired. 

CHECK THE CARD AT PAGE 200 


3—Fans for Corrosive Fumes 

The Duriron Company, Dayton 1, 
Ohio, has issued its Bulletin 1102 on 
“Durco” corrosion-resistant exhaust 
fans. It gives engineering data on five 
standard sizes of fans made by the com- 
pany, and describes special alloys from 
which fans can be constructed for spe- 
cial services. Some typical applications 
are shown by drawings, and information 
is given on types of drives, as well as 
hood outlets, bell-end adapters and drip 
traps CHECK THE CARD AT PAGE 200 


4—Safety Valve 

Oilfield Machine & Supply Company, 
Box 2172, Houston 1, Texas, is offering 
a safety valve which is actuated by the 
velocity of fluids through pipe on its 
cone-shaped valve stem. It is designed 
to stop flow in event of a break in the 
pipe. 

The valve is set by one-screw adjust- 
ment to pass fluid at a determined velo- 
city. If pressure drop across the valve 
increases, as in the case of a line break 
downstream, the increased flow past the 
cone valve stem pulls the stem into the 
seat, stopping flow. The valve can be 
adjusted to close if pressure drop ex- 
ceeds the desired value as little as thre« 
pounds, or as high as required. Re- 
opening is manual. It has only one part 
that moves, and can be installed in any 
position. It is available in a variety of 
sizes, steel or stainless steel. 


CHECK THE CARD AT PAGE 200 


5—Fire Extinguisher 

Walter Kidde & Company, Belleville, 
New Jersey, has announced production 
of a new model fire extinguisher con- 
taining 5 pounds of carbon dioxide in 
a recently developed light-weight cy] 
inder. The new portable extinguisher re- 
places the company’s 4-pound type, giv- 
ing an extra pound of carbon dioxide 
while knocking off 2% pounds of the 
average charged weight—the new model 
weighs 15% pounds, while the old 
4-pound extinguisher weighed 18 pounds 

Increased carbon dioxide content in 
the new model, it is pointed out, pro- 
vides added protection to small hazard 


Kidde Light-Weight Extinguisher 
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Easier handling has been made 


areas. 
possible by the reduction in weight. The 
company has available other portable 


models in 2%-, 10-, 15- and 20-pound 
sizes, and wheeled units in 50-, 75- and 
100-pound sizes. 


CHECK THE CARD AT PAGE 200 


6—Needle Valve 


Kerotest Manufacturing Company, 
Pittsburgh 22, Pennsylvania, is making 
a new precision needle valve for gauge 
and metering lines, instrument lines and 
other high-temperature, high-pressure or 
corrosive service, 

Union nut construction prevents blow- 
outs during opening or repacking and 
also provides an extra deep stuffing box. 
Positive back seating allows the valve 
to be repacked under full line pressure. 
A metal-to-metal line seal at the bon- 
net eliminates gaskets. Full port clear- 
ance prevents interference with flow 
characteristics by the nipples. 

The new valve combines positive 
shut-off with micrometer throttling ac- 
tion. The ball seat, which provides a 
positive line seal for complete shut-off, 
has a tapered tip, actuated by fine stem 
threads, which permits control of flow 
and also ease of operation at all pres- 
sures. 

The valve stem, including ball seat 
and tapered tip is constructed of spe- 
cially heat-treated and work-hardened 
stainless steel, ground and polished—to 
eliminate possible galling and _ wire 
drawing. The valve body is machined 
from solid rolled stock. The handwheel 
is an oblong iron casting which pro- 
vides a firm, easy grip. 

These valves are available in both 
globe and angle types in sizes from %- 
to %-inch for working pressures up to 
3000 pounds; temperatures up to 750° F. 
They are made from cadmium plated 
carbon steel, 12-14 percent chrome— 
[ype 416 or 18-8 stainless steel—Type 
316—or special alloys to met specifica- 
tions. 

A bulletin containing complete de- 
tails may be obtained by writing. 


CHECK THE CARD AT PAGE 200 


7—Unit Substations 

Wagner Electric Corporation, 6400 
Plymouth Avenue, St. Louis 14, Mis- 
souri, has announced its “All-in-One” 
unit substations, in which high-voltage 
incoming line, transformer, and low- 
voltage feeder sections are combined in 
one compact assembly. It is completely 
enclosed, streamlined construction, with 
air-cooled transformer for indoor instal- 
lation. “Noflamol” (noninflammable- 





Wagner “All-in-One” Unit Substation 





Kerotest Steel Needle Valve 


liquid filled) or oil-filled self-cooled 
transformers also are available. 
“All-in-One” unit substations are 
standardized in ratings 100, 150, 200, 
and 300 kva, 3-phase, 60 cycles. Choice 
of combinations of different types of 
transformers and high- and low-voltage 
equipment makes them suitable for a 
wide range of applications. Complete in- 
formation is available by writing. 


CHECK THE CARD AT PAGE 200 


8——Demineralizer 


Cochrane Corporation, 17th Stréet and 
Allegheny Avenue, Philadelphia 32, has 
announced a line of four package-unit 
demineralizers for providing industrially 
pure water. The units are designated 
by reaction-tank diameters as CDM-12 
(12-inch-diameter reaction tank), CDM- 
18, CDM-24 and CDM-36. The units 
are designed for plug-in operation from 
any 110-volt 60-cycle source, and are 
attractively finished. Units are con- 
structed so that operation and observa- 
tion is from a position in front of the 
panel; chemical tanks also are -charged 
from this position, making the unit suit- 
able for location against a wall or in a 


corner. Control valves and instruments . 


are on the panel at eye elevel. Various 
reaction materials are applicable to par- 
ticular conditions and those best fitting 
raw water and effluent requirements are 
used. 

The manufacturer’s Publication 4266 
gives full details. 


CHECK THE CARD AT PAGE 200 


9—Pneumatic Transmission 
System 


Taylor Instrument Companies, Roches- 
ter, New York, has given the name 
“Transet” to a new pneumatic trans- 
mission system it announces as particu- 
larly adapted to applications involving 
long lead lines between transmitter and 
control panel, and where compactness 
of control panel is a consideration. It is 
applicable to the control of pressure, 
rate of flow, and liquid level. 

The controller regulates the control 
valve and also transmits air pressure, 
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proportional to the pen movement, to 
the indicating receiver remotely located 
on a panel board. The left-hand gauge of 
the receiver unit is calibrated in the same 
units of measurement as the controller 
chart, thus providing an indication of 
the controlled variable. The right-hand 
gauge of the receiver gives an indication 
of the set pointer position. Thus when 
both pointers of the receiver unit coin- 
cide, the pen and set pointer of the Tran- 
set Controller will be together and the 
process will be under control. 

The controller set pointer is pneu- 
matically adjusted by manipulating the 
reducing valve on the right end of the 
receiver panel until pointer of pneu- 
matic set gauge is at the desired value. 

Precise control is achieved by elimi- 
nating, or reducing to a minimum, the 
time lag in the control circuit, because 
the controller may be located adjacent 
to the point of measurement. 

The receiver is so compact that seven 
of them take up no more space than two 
conventional recording receiver-control- 
lers. This means greater economy: espe- 
cially on large installations, and greater 
convenience for the process engineer 
who can quickly check all- related proc- 
ess variables without having to move all 
over a large control room. 

Extremely compact, the standard Tay- 
lor case contains not only the “Transet” 
controller, transmitter and pneumatic set 





“Transet” recording controller-transmitter 





Indicating receiver (left), set pointer (center), 
set point adjuster (right). 


mechanisms, but also allows ample space 
for either a spring-driven or explosion- 
proof electric chart clock. 

CHECK THE CARD AT PAGE 200 


10——Pirani Tubes 

Sylvania Electric Products, Inc., Elec- 
tronics Division, 500 Fifth Avenue, New 
York 18, has announced availability of 
Pirani tubes suitable for pressure gauges 
and leak detectors in evacuating appara- 
tus and automatic pressure recording 
equipment. 

The tubes are designed with special 
tungsten filaments having a high tem- 
perature coefficient of resistance permit- 
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ting direct readings of gas pressures. 
Change in gas pressure produces a 
change in thermal conductivity, filament 
temperature and filament resistance. 
Measurement of filament resistance, ‘cali- 
brated in terms of pressures for indi- 
vidual gases, is indicated on an O-1 mil- 
liameter placed in a simple bridge cir- 
curt. 

Matched pairs of Pirani tubes are rec- 
ommended for greater accuracy. One 
tube is sealed directly into the evacu- 
ating system while the second or com- 
pensating tube is left intact, opened to 
surrounding air or filled with a specific 
gas to a standard pressure. Tubes usu- 
aily are mounted in close proximity to 
provide the same ambient and the in- 
stallation is usually carefully shielded 
from radiant heat or air currents. 
Readings may be obtained with + 5 


per cent accuracy within a pressure 
range of 1 to 1000 microns. The tubes 
are supplied in nonex glass envelopes 
with tubulation for direct sealing into 
apparatus. Overall length of the tube 
is approximately 8 inches. They are de- 
signed to operate at 1.5 volts, 100 milli- 
amperes. Cold resistance of the filament 
is 6.6 ohms, Hot resistance at 100 milli- 
amperes in evacuated tube ranges from 
18. to 17.0. ohms. 


CHECK THE CARD AT PAGE 200 


11—Tube Cleaner Head 


A recent development by Aijiretool 
Manufacturing Company, 300 South 
Center Street, Springfield, Ohio, per- 
mitting easy replacement of floating 
pins and center plates in expansion-type 
tube-cleaner heads has been drawing 








LITTLE JOB 





or Bib JUG 


When you turn your cleaning and paint- 


ing problems over to STOKES you'll get 
a GOOD JOB, whether the contract 
covers a single tank, an entire farm, or 


a complete refinery. Address: 


hh. A. 


oT UBES 


Incorporated 


635 NIXON BLDG. 


CORPUS CHRIST! 


Phones 2-2101 and 5316 














Airetool P-Type Single Expansion Cutter Heads 


favorable comment from users, the com- 
pany says. 

The center plate, which controls the 
extent of expansion in the cutter head, 
and the pins can be replaced on the job 
without special tools. The floating pin 
also serves to reduce the heat generated 
in cutters by high speeds of the cleaning 
motor. 

The head, designated as the P-Type 
Single Expansion, is made with combi- 
nation cone and two or more cylinder 
cutters’ in each group. Each group is 
composed of three or more cutters de- 
pending on cutting surface and size re- 


quired. 
CHECK THE CARD AT PAGE 200 


12—Valves 


Parker Appliance Company, 17325 
Euclid Avenue, Cleveland, Ohio, has an- 
nounced production of a series of small 
valves claimed by the maker to incorpo- 
rate a number of design features new 
to this field. 

Available in needle and globe types in 
sizes up to l-inch, and in both angle and 
offset designs, the new Parker valves 
are unusually small and compact by rea- 
son of forged-brass bodies. The forging 
process produces a strong grain struc- 
ture which makes possible a_light- 
weight, well proportioned design with 
high strength. 

Both the needle and shut-off types are 
available in six variations of connection 








Parker Valves 
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One way to get trouble-free service out of your Gauge Glasses is to select 
the right glass for your particular service. For instance if you use the 
pressure table as a guide, you can be sure your Gauge Glasses will stand 
up in service. Actual routine tests prove that Pyrex and Corning Gauge 
Glasses will withstand pressures in excess of those recommended. 
Machine drawn accuracy permits ease of installation and minimizes 
breakage. Resistant to the solvent action of hot water and steam, the 
hard, smooth surface of the glass also resists abrasion. These are some ef 
the important features that add to the life and economy of Pyrex and 
Corning Gauge Glasses. Corning Glass Works, Corning, New York. 


“PYREX” and “CORNING” are registered trade-marks and 
ufacture by Corning Glass Works, Corning, N. Y 
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By JOHN GRISWOLD 


Professor of Chemical Engineering, University of Texas 


FUELS, COMBUSTION and FURNACES YOU) RE ALWAYS SURE 


496 pages, 6 x 9, 191 figures, 43 tables, $5.50 


a4 
McGraw-Hill Chemica Engineering Series YU, 

This excellent reference book provides a first-rate source of factual 
information on all the details of fuel technology, combustion prop- 
erties and utilization, together with fuel apparatus and equipment, 
which are of value to the chemical and combustion engineer. The 
scope of the book is unusually broad. The data include a six-part 
section on petroleum and natural gas, treating oil-field operations, 
petroleum refining, elements of conversion processes: a treatment of 
thermo-dynamics equilibrium and chemical kinetics; a study of the 
mechanism of reactions and engineering properties in the combustion 
process. 





Special section provides facts on: 


—petroleum refining, technology and engineering 
—chemical engineering thermodynamics 

—chemical kinetics 

—technology and utilization of refractories 

—the process industries that use furnaces and heaters 











Complete—Read over this list of chapter headings: 


1. Coal and coke 9. Gas Burners 
2. Petroleum and Natural Gas 10. Oil Burners 
. Mixture Properties of Petroleum 11. Stokers and Pulverized Coal Burn- 
Fractions ers 
. Combustion Stoichiometry 12. Introductory Heat Transmission 
. Temperature, Enthalpy, and Heat 13. Furnace Refractories 
of Combustion 14. Firebox and Chimney Considera- 
. Equilibrium and Kinetics tions 
. The Combustion Process 15. Tube Heaters 
. Manufactured Gas 16. Process Furnaces and Kilns 


Send Orders to 


THE GULF PUBLISHING CO. 
P. ©. BOX 2608, HOUSTON, TEXAS 
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arrangements. Straight-line types are 
produced with female pipe threads, or 
with tubing threads for the use of flexi- 
‘ble tubing. Angle types are provided 
with female pipe threads, with tube 
threads, or with male pipe threads at 
the inlet connection and either tube or 
female pipe threads at the side outlet. 
These variations enable the new valves 
to be directly connected into either pipe 
or flexible-tube systems without adapt- 
ers. Tubing is accommodated in a range 
of from ™%- to l-inch outside diameter, 
pipe from %- to 1-inch. 

All valves in the series are provided 
with integral mounting lugs for con- 
venience in securing valves to brackets 
or panels to insure long-life, leak-proof 
connections in installations where vibra- 
tion is a factor. Bolt holes are drilled to 
accommodate standard-size bolts. 

An important reduction in pressure 


drop has been achieved in the offset 
valve design, ‘by the elimination of 
pockets, angle ports and intricate cham- 
bers. The streamlined path provides 
free-flow characteristics which under 
test have proven to decrease pressure 
drop in the valve by 50 percent over 
conventional designs, it was said. 

The shut-off valves are of the non- 
rising stem type, and can be repacked 
under full-flow or no-flow conditions. 

Both types of valves are furnished 
with Duronze stems, standard dimension 
packings, and easy-to-grasp star han- 
dles. 


CHECK THE CARD AT PAGE 200 


13——Stéel Lubricated Plug Valves 

American Car and Foundry Com- 
pany, 30 Church Street, New York 8, 
is distributing its ACF Valve Catalog 
No. S-46, giving engineering details on 
its line of steel lubricated plug valves. 
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WEDGEPLUG offers the only real “All-Purpose” Valves 


on the market today—through the development of a 
simple, patented Dry Plug Valve that combines the best 
features of a Plug Valve with those of a Gate Valve: 


NEGLIGIBLE 
PRESSURE 
DROP 


Large port openings are pro- 
vided, thereby assuring same 
pressure floss through 
WEDGEPLUG Valve. Gpenings 
in percent of pipe area are: 
Series 15—56% to 96 
Series 30—81% to 96 
Series 60 and up—100° 
WEDGEPLUG Valves are so 
designed that pressure-drop is 
reduced to a minimum, and is 
definitely not a limitation. 


tin No. 545. 


Large port openings; wedging action; raised seats; and, 
an easy-to-operate mechanism that /ifts, turns, and re- 
seats the Plug in one operation. A Plug-type Valve that 
can take the place of a Gate Valve. Tried and proved 
under widely-varying service conditions, Write for Bulle- 


WEDGEPLUG VALVE CO., Inc. 
Factory and General Sales Offices 
1302 South Broad Avenue 
NEW ORLEANS 15, LA. 


Sales Offices 


NEW YORK—CHICAGO—LOS 


ANGELES—-PITTSBURGH—KANSAS CITY—HOUSTON 


OKLAHOMA CITY—WICHITA—TULSA—ODESSA—AMARILLO—CHARLOTTE 
Other Good Territories Now Open for Sales Representation 
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14—Protective Clothing 


The B. F. Goodrich Company, Akron, 
Ohio, has published a new bulletin on 
its line of industrial protective clothing. 
It tells of new products introduced in 
recent months, pictures each garment, 
describes its functions, and gives data 
on materials and construction. 

CHECK THE CARD AT PAGE 200 


15—Hose Masks 

Mine Safety Appliances Company, 
Braddock and Meade Streets, Pitts- 
burgh 8, has issued an illustrated Bul- 
letin EB-5, giving information on its 
combination hose masks with double in- 
halation tubes. Blowers and accessories 
also are described and illustrated. 

CHECK THE CARD AT PAGE 200 


16—Control Valves 

The Foxboro Company, Foxboro, 
Massachusetts, has issued Bulletin 277-1, 
“Pneumatic Control Valves “and Con- 
troller Accessories.” Included is a color 
page identifying finishes offered on 
valves, corresponding with the colo1 
code of the American Standards Asso- 
ciation; plates and tables of specifica- 
tions for control valves, needle type 
valves, poppet valves and butterfly 
valves; sections on the Vernier Valvac- 
tor for high-accuracy positioning of 
valve plungers, and on air switches and 
sub-panels for remote valve control. In- 
formation is given on computing valve 
sizes, with tables and formulas for de- 
termining size for a contemplated instal- 
lation. Air-filter sets, venting dampers, 
and other accessories are described with 
illustrations. 

CHECK THE CARD AT PAGE 200 


17——Hose 

Hewitt Rubber, 240 Kensington Ave- 
nue, Buffalo 5, New York, has available 
a descriptive ‘bulletin covering its line 
of industrial hose, including tank-truck, 
tank-car, propane-butane, gasoline pump, 
and oil suction and discharge hose. 

CHECK THE CARD AT PAGE 200 


18—Automatic Chemical Feed 

Milton Roy Company, 1300 E. Mer- 
maid Avenue, Chestnut Hill, Philadel- 
phia 18, is distributing a reprint from 
transactions of the American Institute 
of Chemical Engineers: “Electronics in 
Automatic Chemical-Feed Systems,” by 
Robert T. Sheen, consulting engineer 
for the company. 


CHECK THE CARD AT PAGE 200 


19——Rotary Displacement Meters 


Roots-Connersville Blower Corpora- 
tion, 900 West Mount Street, Conners- 
ville, Indiana, has released Bulletin 40- 
B-14, on positive displacement meters. 
This is a 16-page booklet in two colors, 
illustrated with shop and _ installation 
views, sectional drawing, and _ proot 
curves of meter tests. Construction fea- 
tures and advantages are discussed at 
some length, and a table of sizes, capac- 
ities, etc., is included. Roots- Conners- 
ville Meters are built for pressures of 
25, 50 and 125 pounds, in the standard 
sizes, and steel-encased meters, for line 
pressures of 300 pounds upward, are also 
available on special order. Thirty-nine 
meter sizes are listed in the table, rang- 
ing from 24% x7 to 32 x 96 inches. "Appli- 
cations in which these meters have been 
used include station send-out and city- 
gate service, industrial and large con- 
sumer service, coke-oven and blast-fur- 
nace gas, handling butane and propane, 
and for the measurement and propor- 
tioning of many fluids, such as air, hy- 
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POSITIVE CONTROL BEGINS 
WITH PRECISION MEASUREMENT 


Contributing to Precision Measurement 
THE FLOAT 


The extra large forged steel float has a vertical 
travel of 1.2” and weighs 1.93 lbs., providing 
positive motion through the stainless steel lever 
and connecting shaft to the pen linkage for 
greatest accuracy of measurement. Moves with 
the slightest change in pressure differential. 


Contributing to Positive Control 


THROTTLING RANGE AND 
AUTOMATIC RESET DIALS 


The Throttling Range Dial is calibrated from 1% 
to 150%—sufficient to provide the flexibility 
required to meet any control problem. | ‘ 
The Axtomatic Reset Dial is graduated in units 
from 1 to 10—ample to meet the load change 
requirements of any process. 


CONTROL unit may be the utmost in responsive- 

ness—but it cannot achieve positive process control 
unless it is built on a foundation of precision measure- 
ment. 

In every Brown A/r-o-Line Flow Controller, design 
refinements, precision manufacture to minimum toler- 
ances, and extreme care in assembly all contribute to 
an optimum measurement accuracy. This accuracy of 
measurement, plus the ease with which the throttling 
and automatic reset elements of the Brown AjZr-o-Line 
unit are “tuned in” to the specific requirements of the 
process, add up to positive flow control. 

Look twice .. . at the features of Brown Flow Con- 
trollers contributing to precision measurement and 
control . . . remember positive control begins with 
precision measurement. 

‘For complete descriptions of Brown Flow Con- 
trollers, write for Catalogs Nos. 2204-2 and 8904. 
THE BROWN INSTRUMENT COMPANY, a d- 
vision of Minneapolis-Honeywell Regulator Company, 
4498 Wayne Avenue, Philadelphia 44, Pa. Offices in all principal 


cities. 


LONDON, ENGLAND 


TORONTO, CANADA 
AMSTERDAM, HOLLAND 


STOCKHOLM, SWEDEN 


Tf am FLoW CONTROLLERS 


Air-o-Line—The Common Denominator of Process Control 
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Graduate 
neer with experience 
cycling 


Houston, Texas. 


Chemical or Mechanical -Engi- 
in gasoline or re- 
plant. Give age, experience and 
educational qualifications in first letter. 
Address: Box 42-R, c/o Petroleum Refiner, 








WANTED: Construction Superintendents 
and Assistant Superintendents required 
by established engineering and construc- 
tion firm with headquarters in New York 
City for permanent positions in construct- 
ing petroleum refining chemical and 
power plant installations on large scale 
in U.S.A. and foreign service. In reply 
state prior experience and salary ex- 
pected. Address: Box 22-R, c/o Petro- 
leum Refiner, Houston, Texas. 








Draftamen—Design and piping 
draftsmen familiar with refinery 
equipment and piping layouts. 
Communicate with E. M. Skinner, 


Chief Engineer, Socony-Vacuum Oil 
Co., Inc., P. O. Box 546, Augusta, 


Kansas. 











ENGINEERING 
DESIGNERS 


We have openings for men having Oil 
Refinery Plant design experience and 
qualified in one or more of the following: 


OIL REFINERY PROCESS 
PIPING 
STRUCTURAL STEEL 
REINFORCED CONCRETE 
PRESSURE VESSELS 
MECHANICAL 


Five-day week with holiday and vacation 
pay; some overtime work evenings on 
time and one-half basis; steady employ- 
ment at our Main Office in Cleveland 
ond a good opportunity with a good Or- 
ganization. 


Give full information by letter or write for 
application form. 


ARTHUR G. McKEE & CO. 


2300 Chester Ave. 
CLEVELAND 1, OHIO 








drogen, oxygén, acetylene, methane, etc. 
Special applications are discussed, such 
as laboratory testing, and others. Meter 
accessories, such as the P. T. 
recorder, maximum-demand recorder, 
pressure and temperature integrator, in- 
dicating and recording tachometer, and 
other instruments, are described and 
illustrated, along with an explanation of 


their uses. 
CHECK THE CARD AT PAGE 200 


20—Packing 

Greene, Tweed & Company, North 
Wales, Pennsylvania, has issued its 
Catalog No. PC-100, which contains in- 
formation on service applications as well 
as construction and performance fea- 
tures of the company’s line of packings. 

CHECK THE CARD AT PAGE 200 . 


21—Water Conditioning 
Allis-Chalmers Manufacturing Com- 
pany, Milwaukee 1, has issued a new 12- 
page instruction booklet, entitled “Allis- 
Chalmers Water Conditioning Chemi- 
cals and Equipment,” written for the 


guidance of power-plant operators. 
CHECK THE CARD AT PAGE 200 


22—Oil Filters 


The Briggs Filtration Company, Be- 
thesda 14, Maryland, has available a 
bulletin descriptive of its line of oil fil- 
ters for fuels, lubricants, hydraulic oils 
and coolants. Construction of filters, fil- 
ter elements and performance for a 
number of applications are discussed. 

CHECK THE CARD AT PAGE 200 


23—Gaskets 


Flexitallic Gasket Company, 8th and 
Bailey Streets, Camden, New Jersey, is 
distributing a booklet which discusses 
“How Filexitallic Precision Brings a 
New Degree of Safety for Sealing Steam 


and Other Liquids Under Pressure.” 
CHECK THE CARD AT PAGE 200 


24—Check Valves 

The Williams Gauge Company, 1620 
Pennsylvania Avenue, Pittsburgh 12, is 
distributing a bulletin descriptive of the 
Williams-Hager Flanged Silent Check 
Valve. Dimential details in tabular form 
are included, together with a cutaway 


view showing construction of the valve. 
CHECK THE CARD AT PAGE 200 


25—Water Conditioning 

Liquid Conditioning Corporation, 423 
West 126th Street, New York 27, is dis- 
tributing Bulletin G, 60 pages descrip- 
tive of methods and apparatus for con- 
ditioning water and other liquids. It de- 
scribes. all types of water-conditioning 
processes and explains the applications, 
advantages and limitations of each. In- 
cluded are tables listing gaseous and 
solid impurities, showing the effects, 
limits of tolerance for various purposes, 
methods of removal and residual amount 
of each impurity after treatment, and a 
comparison chart showing the chemical 
results produced by various water-treat- 
ment methods. Illustrations show dia- 
grammatically the principles of con- 
struction and operation of the various 
processes. Other tables and charts re- 
lating to water treatment add further to 
the usefulness of the bulletin. 

CHECK THE CARD AT PAGE 200 


26—Welding and Cutting 

Air Reduction Sales Company, 60 
East 42nd Street, New York 17, has 
published a new 64-page general weld- 
ing and cutting products catalog. It 
includes oxyacetylehe welding and cut- 
ting gases, equipment and supplies, and 
arc-welding machines, accessories and 
electrodes. 








‘ 


27—Acid- and Alkali-Resistant — 


Pumps 


Worthington Pump and Machinery 3 
ersey, has — 
, of 


Corporation, Harrison, New 
issued a new bulletin, W-350-B1 
Worthington Type CG acid- and alkali- 
resistant pumps. Additional sizes have 


been added to this manufacturer’s line, ~ 


increasing the coverage to 200 feet and 
capacities to 1200 gallons per minute. 
All ‘sizes are production items in Worth- 
ite, a stainless steel resistant to a wide 
range of corrosive conditions. The 20- 
page illustrated bulletin covers specifi- 
cations, applications, sectional diagrams, 
performance curves, etc. 
CHECK THE CARD AT PAGE 200 


28—Protective Coating 


United Chromium, Inc., 51 East 42nd 
Street, New York 17, has a four-page 
descriptive folder on “Ucilon,” a mate- 
rial developed from inert synthetic 
resins, and described as providing pro- 
tective coating for severest corrosive 
conditions. Properties. application data 
and typical uses are given. 

CHECK THE CARD AT PAGE 200 





Situations open chemical engineers with 
three to five years experience in the opera- 
tion of petroleum refining distillation units, 
thermal cracking units or catalytic cracking 
units, for work as technical service repre- 
sentatives and operators of commercial cata- 
lytic cracking plants. Kindly send details cf 
experience and education. Snap shot (if 
available). Address: Box 66-R, c/o Petroleum 
Refiner, Houston, Texas. 








4 Clark Brothers Compressor Cylinders, 
14” stroke—27” diameter, lined to 26”. 
Finished in Van der Horst porous chrome. 
Valve plates and springs — 11 to 13 
Chrome. Fixed clearance for 28# to 
35# discharge pressure. Designed for 
inlet of O# gauge. For Clark RAS-8 
angle and possibly other models—Used 
less than six months. Address: Box 48-R, 
c/o Petroleum Refiner, Houston, Texas. 








AVAILABLE 


Chemical Engineer 


Background in technical, economic and pro- | 
duction aspects of 


ACTIVATED 
BENTONITIC CLAYS 


HAVING ADSORBENT AND CATALYST USE 
Unusual and successful record in 
directing and coordinating clay 
activation project from laboratory 
development through pilot plant 
to commercial stage. 


Address: Box 43-R, c/o Petroleum 
Refiner, Houston, Texas. 








7 WANTED 
ADVERTISING ASSISTANT 


Leading chemical company needs 
advertising writer and creative man 
with experience petroleum prod- 
ucts. Will act as assistant to adver- 
tising manager. Experienced as en- 
gineer or chemist. Age, under 40. 
Will be located eastern city. Give 
full experience and salary required, 
and include photograph. Address: 
Box 28-R, Petroleum Refiner, Hous- 
ton, Texas. 
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PIPE BENDING AND 
PIPE FABRICATING 
FACILITIES 
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George P. Hough Heads Chicago 
Office of A. O. Smith Corporation 


A. O. Smith Corporation has an- 
nounced that George P. Hough has been 
appointed executive 
administrator of the 
company’s Chicago 
district, taking the 
place of Don MT. 
Allen who resigned 
recently. 

Hough has been 
with the company 
since 1939. He en- 
tered the Chicago 
office in that year to 
direct the sale of 
pressure vessels. 

His activities kept 
pace with the _ in- 
creasing sales vol- 
ume of the Chicago office, as the com- 
pany expanded into such fields as weld- 
ing electrodes and equipment, and con- 
sumer products such as glass-lined water 
heaters and domestic coal stokers. In 
1944 he was appointed assistant adminis- 
trator in direct charge of several sales 
activities. Today, with six product sales 
managers and a force of 35, he will’ di- 
rect all sales for the company’s products 
in the Middlewestern states. 

Hough was graduated from the law 
school of the University of Minnesota 
in 1920 and was admitted to the bar in 
Minnesota. He did not practice law, 
however, but went into sales work with 
Montgomery Ward & Company. Later 
he entered the portable phonograph busi- 
ness, in which he was engaged in Mil- 
waukee until 1932. He then went with 
the Charles E. Hires Company, first in 
Milwaukee and then in Chicago. After 
that he became a sales executive for the 
Northwest Engineering Company of 
Green Bay, Wisconsin. 

Girdler Licensing Agent for 
Continuous Grease Processes 

The Votator Division of The Girdler 
Corporation recently announced its ap- 
pointment as licensing agent for the con- 
tinuous grease processes of Standard 
Oil Development Company. 

Hitchcock Heads Quaker Oats 
Company Chemicals Department 


Hitchcock has been ap- 





G. P. Hough 


Lauren B. 


pointed vice president in charge of the 


chemicals depart- 
ment of The Quaker 
Oats Company. Since 
1944 Dr. Hitchcock 
has served as man- 
ager of the chemi- 
cals department in 
the development of 
furan chemicals. For- 
merly he was with 
Hooker Electro- 
chemical Company 
as manager of sales 
development. 

Frank F. McKin- 
ney recently was 
made sales manager 
of the chemicals department of The 





L. B. Hitchcock 
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Quaker Oats Company, to head techni- 
cal sales of furan chemicals. After two 
and a half years service with the Army, 
McKinney returned in March of last 
year to his position with the chemicals 
department. 

Fredus N. Peters, Jr., former director 
of research, has been appointed vice 
president in charge of chemical research. 
Dr. Peters has been in charge of nutri- 
tional and organic chemical research for 
many years and has made major con- 
tributions in the field of furan chem- 
istry. 


Peavy to Supervise Dresser 
Products Sales in Southwest 


Elton E. Peavy recently has been ap- 
pointed Southwest district manager for 
the sale of Dresser 
products. This  as- 
signment includes 
responsibility for the 
sale of couplings, fit- 
tings and repair 
products in Texas, 
Louisiana, Oklaho- 
ma, Arkansas, Mis- 
sissippi and New 
Mexico. 

Peavy succeeds 
H. R. Shidel who 
will direct sale of 
Dresser welding fit- 
tings in the area and 
supervise the Hous- 
tom warehouse which 
serves the Southwest with a complete 
line of Dresser Manufacturing Division 
products. 


E. E. Peavy 


Vapor Recovery Systems 
Appoints Cleveland Manager 

Vapor Recovery Systems Company, 
Los Angeles, has opened a direct fac- 
tory sales and engineering office at 1501 
Euclid Avenue, Cleveland, Ohio, with 
T. L. Reibling as district manager. 
Reibling is a mechanical engineer and 
will handle the company’s business 
throughout Western New York, West- 
ern Pennsylvania, Ohio, Kentucky and 
Virginia. 


Arcos Corporation Opens 
New Welding Laboratory : 


Arcos Corporation of Philadelphia has 
completed a new laboratory building ad- 
joining its plant to house its research 
and engineering department. The new 
laboratory facilities will permit the re- 
search and engineering department to 
expand its research and quality control 
activities. 

Drummond and Bennett Elected 
Mathieson Vice Presidents 

The Mathieson Alkali Works recently 
elected D. W. Drummond its vice presi- 
dent-general manager of sales, and Ar- 
thur T. Bennett vice president-manager 
of operations. 

Drummond joined the Mathieson or- 
ganization in 1938 as assistant sales man- 
ager of the carbon dioxide division; a 
year later he was named sales manager 
of the division, then assistant general 








A. T, Bennett 


D. W. Drummond 


manager of sales of the company, and, at 
the time of his election to his new post, 
was general manager of sales. Drum- 
mond attended the University of Penn- 
sylvania from which he graduated in 
1926. 

Bennett obtained his education at Cass 
Technical School in Detroit, Michigan, 
Detroit University and Syracuse Univer- 
sity. In 1933, he joined Mathieson as a 
technical assistant. Subsequently, he 
served as superintendent of the soda ashi 
department at Mathieson’s Lake Charles, 
Louisiana, plant, as assistant manager at 
the Saltville plant, assistant director of 
operations in New York, and, in 1943, 
became general manager of operations. 


Clayton Mark & Company Names 
Carnes to Mid-Continent Post 


Joe R. Carnes, Jr., has joined the 
sales organization of Clayton Mark & 
Company, Evanston, 
Illinois, to represent 
the company in the 
Mid-Continent oil 
areas. Carnes will 
make his headquar- 
ters at 1752 West 


- . 
Main Street, Hous- 
ton 6. 

Carnes recently 


was discharged from 
the Army Air Forces 
with the rank of 
captain, after service 
in the European the- 
ater where he was a 
bomber pilot and 
also flew unarmed over enemy territory 
as a courier pilot. It has taken him five 
years to realize his ambition of entering 
the selling profession because the Army 
got him immediately after he finished 
school. 


Joe R. Carnes, Jr. 


Project Engineering Company 
Moves to Larger Quarters 


Project Engineering Company has 
moved its general headquarters to larger 
quarters at 115 Fulton Street, New 
York 7. Offices at 15 Maiden Lane are 
being retained and mail may be ad- 
dressed to either location. 

The company maintains fabrication 
shops at Long Island City, New York 


Clark Bros. Company Makes 
Additions to Official Roster 


Clark Bros. Company has announced 
addition of the following members to the 
roster of its official family: 

F. H. Light, vice president, treasurer 
and secretary; J: N. MacKendrick, vice 
president in charge of engineering; D. K 
Hutchcraft, vice president in charge of 
sales, and F. W. Laverty, general sales 
manager. 

Light has been with the company for 
35 years, during which he has served 
consecutively as purchasing agent, treas- 
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These Braiding Machines 
(exclusively Garlock) 
make a 


said 
hi 

A battery of specially designed machines braids 
strands through and through in an entirely new 
and different way in the manufacture of the ex- 
clusive patented Gar.ock’ Lattice-Braid packing. 
All the braided strands are lattice-linked together 
into one structural unit. Lattice-Braid packing is 


manufactured of asbestos, flax or cotton for vari- 
ous types of service. Write for descriptive folder. 


\ 





wees 
¢ k os, 
= . ® 


GARLOCK 731 Lattice Braid Coil 





THE GARLOCK PACKING COMPANY 
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Los Angeles, Calif. 
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Cross section, showing unique 
structural design. 








LARGEST 


FLEXIBLE BELLOWS 
EXPANSION JOINT 


This is a natural photograph reproduced without 
re-touching, showing a shop view of the largest 
flexible bellows type expansion joint ever built. 
It has recently been put into service in one of 
the nation’s largest plants for making aviation 
gasolene by the Catalytic Cracking process. It is 
built according to the exclusive FLEXODISC 
design using corrugated alloy steel plates welded 
together at their inner and outer edges by the 
General Electric Atomic Hydrogen welding proc- 
ess. Hundreds of FLEXODISC joints are in serv- 
ice in petroleum refineries and other plants where 
dependability and bottle-tight construction are 
exceptionally important. 


CROLL-REYNOLDS 


ENGINEERING CO. 


17 JOHN STREET NEW YORK 7, N. Y. 
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WELD PIPE 
Faster... Easier... Truer 


JEWEL PIPE 
CLAMPS 


They ber pipe perfectly and hold it secure 
for tacking, On in a minute—off in ten 
seconds, Two sizes, 4 to 8 in. — 8 to 16 in. 
Rigid construction resists strain, heat, and 
abuse. 

Other Jewel Clamps for Elis, long and short 
turn — for Flanges — for Headers. Also Pipe 
paw ly eliminates patterns for holes and 


So simple —so easy to use — Jewel Tools 
are proving big time-savers in refinery pip- 
ing ication and erection. 


Write Today for Details and Prices 


1841 University Ave. 
ST. PAUL 4, MINNESOTA 





JEWEL Manufacturing Company 








Multi-Metal 


fate VET LON Ee 


je raters 


For more than 34 years Multi-Metal 
has designed and fabricated an in- 
finite variety of filter units which 
involve the use of wire cloth. Multi- 
Metal stresses its technical facility. 
In addition to our fabrication plant, 
we carry a wide variety of wire cloth 
which is available by the roll and cut 
piece. Write for our new catalog and 
free wire cloth samples. 


Multi-Metal 


E CLOTH COMPANY, INC. 


WIR 


50 on Ave New York 59, N 


T-igak' 
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F.H. Light F. W. Laverty 


urer and secretary. Hutchcraft joined 
the company in 1926, as a salesman, 
later becoming Mid-Continent sales man- 
ager which office he held until 1945 
when he became general sales manager. 
MacKendrick came to Clark Bros. in 
1929 as engine designer and served in 
that capacity for the next seven years 
when he succeeded C. Paul Clark as 
chief engineer. 

Laverty, entered Clark service in the 
foundry, in 1927. Thereafter, he served 
successively as test and development en- 
gineer, advertising manager, technical 
service manager, technical sales man- 
ager and assistant general sales man- 
ager. 

No change was made in the balance 
of the company’s officers. 


E. B. Badger & Sons Company 
Expands Organization 


E. B. Badger & Sons Company has 
announced the following additions to its 
facilities serving the petroleum, petro- 
chemical and chemical industries: 

Re-establishment of E. B. Badger & 
Sons (Great Britain) Ltd., with offices 
at 2 Great Winchester Street, London, 
E. C, 2, England. J. T. T. Robinson is 
director and general manager. 

Establishment of a Brazilian com- 
pany, Badger Servicos Tecnicos de En- 
genharia S. A., with offices at Rua 
Buenos Aires 135, Rio de Janeiro, 
Brazil. Officers of this company include 
Dr. Roger H. Newton, director-presi- 
dent; Ernest V. Owen, director-techni- 
cal, and Dr. Eduardo Guinle Filho, 
director-financial. 

Appointment of Fluor-Lewis and 
Company, comprised of J. S. Fluor and 
Milton Lewis, as its Western United 
States representative, with offices at 416 
Petroleum Building, 714 West Olympic 
Boulevard, Los Angeles’ 15, California. 


Baker Retires After Long 
Service With McKee & Company 


R. E. Baker resigned, effective Janu- 
ary 1, as secretary and treasurer of 
Arthur G, McKee & Company, Cleve- 
land. To succeed him H. R. Moorhouse 
has been elected as secretary, and James 
Krumhansl as treasurer. Moorhouse has 
been Baker’s assistant since 1929 and in 
recent years has been assistant secretary 
of the company. Krumhansl has been 
associated with the company since 1913 
and for many years has been assistant 
treasurer. 

Baker retires after 40 years of con- 
tinuous service with the company and 
its predecessors. He has been a director, 
secretary and treasurer of the company 
since its incorporation—first as a Penn- 
sylvania Corporation in 1915, and later, 
in 1920, as a Delaware corporation. He 
became a partner of Arthur G. McKee 
soon after the latter opened an engineer- 








D. K. Hutchcraft 


J. N. MacKendrick 


ing office in Cleveland in 1905, and has 
been one of the principals in building 
the business of the McKee Company. 
He will continue as a member of the ad- 
visory committee of the board of di- 
rectors. 


Tracy Elected Vice President 
Oil Well Supply Company 


Lloyd E. Tracy has been elected vice 
president of Oil Well Supply Company, 
_... United States Steel 
Corporation subsidi- 
ary, and will con- 
tinue as general man- 
ager of sales with 
headquarters at Dal- 
**S las, Texas. 
;} Tracy has been 
| with Oil Well Sup- 
| ply Company since 
early in 1935, having 
transferred to that 
| organization from 
_National Tube Com- 
pany with which he 
had been connected 
since 1927. He was 
appointed general manager of sales of 
Oil Well Supply Company in Septem- 
ber, 1943. 


Texas Electric Steel Castings 
Names Eastern Representative 


J. F. Bechtle has been named Eastern 
sales representative for Texas Electric 
Steel Casting Company, Houston, and 
will maintain offices at 7 East 42nd 
Street, New York. 

Bechtle formerly was associated with 
The M. W. Kellogg Company from 1923 
to 1943, serving with the research and 
development, engineering and sales di- 
visions. He also served at one time as 
assistant general manager for Standard 
Steel Corporation, Los Angeles. 

Texas Electric Steel Casting Com- 
pany recently added complete heat treat- 
ing facilities for fabrication work to its 
services for manufacturers and refineries. 


Schwanhausser Again Heads 
Diesel Engine Manufacturers 


E. J. Schwanhausser, Worthington 
Pump & Machinery Corporation, was 
reelected president of the Diesel Engine 
Manufacturers Association at the annual 
meeting in Chicago, J. E. Peterson, Gen- 
eral Machinery Corporation; and Gor- 
don Lefebre, Cooper-Bessemer Corpora- 
tion, were reelected vice presidents. 
Robert H. Morse, Jr., Fairbanks, Morse 
& Company, was again elected treasurer. 
Harvey T. Hill, who has been executive 
director for the associatidn the past 
three years, was appointed to continue 
in that capacity. 

Directors elected were William E. 
Corrigan, American Locomotive Com- 
pany; George W. Codrington, General 


Lloyd E. Tracy 
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FOR ALGAE CONTROL 





The portable PADDOCK CHLORINATOR is 


way of introducing chlorine in water... 


the safe, inexpensive 
the sure method of elimi- 
nating costly algae in cooling towers and pipe lines. Simplified con- 
struction means... greater efficiency 


problem write today for details. 


Paddock Engineering (.. of “Jexas 


900 SOUTH ERVAY é 


DALLAS |, TEXAS 








. «lower cost. To solve your 
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what you want 


Sparkler’ in a filter 
HORIZONTAL PLATE DESIGN 


—_——— mi gives you — 


Uniform, high quality re- 
sults to the end of each 
cycle, 


Complete filtration of every 
batch; no unfiltered hold- 
over. 








Ease of cleaning, dispos- 
able filter media. 


Ease of recovery of solids. 
Even the largest units may 
be portable. 

All units available with 
pumps and explosion-proof 
motors. 


Capacities: 
60 to 10,000 G.P.H. 


Write for details. 


Model 33-S-9 in mild steel. 
Steam jacketed. Cap. 2,600 G.P.H, 


Sizes from 1 .sq. ft. to 150 sq. ft. of 
filtering area. 


SPARKLER Mfg. Co. 


218 Lake Street Mundelein, Hil. 

















If you need condenser or heat ex- 
changer repairs in a hurry call us. We 
specialize in fast, high quality work. 


25 Years Successful Experience 





RUST-OLEUM 


POSITIVELY PREVENTS RUST 


PROTECTS YOUR 


METAL SURFACES 


CORROSION 


(See Page 968—Refinery Catalog) 


RUST-OLEUM 


CORPORATION 
EVANSTON, ILLINOIS 


TEXAS BRANCH 
1935 Commerce 5St., Dallas, Texas 














n and 
construct all 
types of modern 
refining units. 
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BORN ENGINEERING CO. 


] ,a Okla! na 








Motors Corporation; A. M. McKinney, 
The National~Supply Company; Rob- 
ert E. Friend, Nordberg Manufacturing 
Company; Norris H. Schwenk, Busch- 
Sulzer Bros.-Diesel Engine Company; 
and G. F. Twist, Atlas Imperial Diesel 
Engine Company. 


Carl L. Zak Named Manager of 
Sales for Pittsburgh Steel 


Pittsburgh Steel Company announced 
the promotion of Carl L. Zak from as- 
sistant sales man- 

ager to general man- 

ager of sales. Zak 

joined the company 

in 1945, and before 

that was for three 

years secretary of 

Seamless Steel Tube 

Institute. He also 

had six years of 

sales engineering, in- 

spection and mill 

scheduling for Globe 

Steel Company, and 

another six years 

Carl L. Zak with Youngstown 
Sheet & Tube Com- 

pany in various sales capacities. 

L. A. Ver Bryck has been named as- 
sistant manager of sales. He has been 
district manager of sales in the New 
York office, and will be succeeded in 
that capacity by Joseph G. Smith, who 
has been manager of Pittsburgh district 
sales. Smith will be replaced by Walter 
D. Schlundt, former district sales man- 
ager at Detroit. Edward L. Dull will 
become Detroit sales manager. He has 
been connected with the company’s Chi- 
cago office. Assistant district sales man- 
ager at Pittsburgh will be Robert W. 
Mullin 


Monsanto Chemical Company 
Announces Five Promotions 


Appointment of Robert B. Semple, of 
St. Louis, as director of its general de- 
velopment department has been an- 
nounced by Monsanto Chemical Com- 
pany in naming five major promotions 
in company management. 

Semple will be succeeded as petro- 
leum-chemicals sales manager by J. W. 
Newcombe of the petroleum sales de- 
partment. 

William G. Krummrich was 
assistant division general manager of 
the company’s Organic Chemicals Di- 
vision. Krummrich will be succeeded as 
division production manager by David L. 
Eynon, Jr., assistant to the division gen- 
eral manager and acting plant managér 
of the company’s Nitro, West Virginia, 
unit. 

Semple attended 
St.. Louis and. Massachusetts 
of Technology, where he received a B.S. 
in chemical engineering in 1932 and a 
master’s degree in chemical engineering 
the following year. He joined Monsanto 
as a research chemist in the Organic Di- 
vision in St. Louis, and in 1934 served as 
a pilot-plant chemist and from 1935 to 
1939 as a pilot-plant group leader. In 
1939 he became assistant director of the 
general development department at St. 
Louis and was named petroleum chemi- 
cals sales manager in 1944. 

Newcombe was educated at De Pauw 
University where he graduated in 1930: 
He served with the Indiana State High- 
way Commission and the D-A Lubricant 
Company both of Indianapolis, before 
joining Monsanto May 1, 1944. 

Krummrich began his career after one 
vear of high school, when he went to 


named 


Principia School in 


Institute- 


- 


work in a stove foundry and studied | 


business. courses in night school, ‘and 


chemical engineering while a member of ~ 
a fire department. He joined Monsanto © 


in 1917, doing analytical work in the 


laboratory of the John F. Queeny plant 4 


4 


in St. Louis, and rose to operating 
superintendent of the Queeny plant 
in 1935. He was transferred the next 


year to the Monsanto, Illinois, plant-ag ~ 


manufacturing superintendent and was 
made plant manager about four years 
later. In 1943 he became production 
manager of the organic division. 

Eynon came to Monsanto in 1933 in 
the research department of the Merri- 
mac Division at Everett, Massachusetts, 
During the war he was plant manager of 


the government-owned Longhorn Ord. 


nance Works at Karnack, Texas, which 
was operated by the company’s organic 
division. Eynon was educated at Wil- 
liams College and at Massachusetts In- 
stitute of Technology. 


Graver Tank & Manufacturing 
Absorbs Banks Moreland 

Graver Tank & Manufacturing*Com- 
pany, East Chicago, Indiana, and. Banks 
Moreland Company, Houston, Texas, 
have announced that the tank business 
of the latter has been purchased by the 
former, and will continue to operate in 
the Southwest as Banks Moreland Com- 
pany, a division of Graver Tank & Man- 
ufacturing Company. The division will 
be under the management of~ Banks 
Moreland who has been made a vice 
president of Graver Tank & Manufae- 
turing Company. 


Brown Instrument Company 
In New Location at Tulsa 


The Brown Instrument Company has 
opened a new branch office at 117 West 
Eighth Street, Tulsa, in charge of R. P. 
Walker as manager. The new location 
includes storage space for instrument 
accessories, supplies and emergency re- 
pair stock. 


H. M. Harper Company 
Opens Branch in Dallas 


H. M. Harper Company, Chicago, re- 
cently has moved its branch facilities 
from Houston to 302 Wilson Building, 
Dallas, Texas. The new office is under 
the supervision of W. H. Kreer. 


For 

CORROSION 
RESISTING 
EQUIPMENT 


See Page 991 
1945 


REFINERY 
on Sw. mene 


The Edward Soph Co. 


508-9 Daniel Bldg. Phone 3-6659 
TULSA. OKLAHOMA 


Petroleum Refiner—V ol. 26, No. 1 


t 





